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<<GREATLY BEGIN ! THOUGH 
THOU HAVE TIME 

<<BUT FOR A LINE, BE THAT SUB- 
LIME. 

<«NOT FAILURE, BUT LOW AIM 18 
CRIME." LofoeiL 



<<WE ALL OF US COMPLAIN OF THE 
SHORTNESS OF TIME AND YET 
HAVE MUCH MORE THAN WE KNOW 
WHAT TO DO WITH. OUR LIVES 
ARE SPENT IN DOING NOTHING AT 
ALL, OR IN DOING NOTHING THAT 
WE OUGHT TO DO; WE ARE ALWAYS 
COMPLAINING OUR DAYS ARE FEW, 
AND ACTING AS THOUGH THERE 
WOULD BE NO END OF THEM." 

Seneca, 
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CORRESPONDENCE TEACHING 




ORBESPONDENCE teaching is the most efiEective means of 
extending the benefits of our great colleges and technical 
schools to that large class of aspiring persons who are beyond 
the range of regular college influence, who yet have a few leisure 
hours which they would gladly devote to home study under 
the direction 'of resident school instructors. Many of these people 
are too old to go to a regular school; some are too busy; and a larger 
number have not the means. The busy class will find 
For Whom that an hour here and there devoted to study, will do 
Intended much to keep them abreast of the times and extend their 
knowledge. Those people who are unable to afford a 
course at a resident school constitute a vast army of intelligent, am- 
bitious young men to whom a thorough training in some particular 
branch of industry would mean sure and rapid advancement. It 
would mean even more than that — namely, self-respect, mastery and a 
finer, stronger manhood. It was to extend to these classes some of 
the benefits of our great colleges and technical schools that the 
American School of Correspondence was founded. 

It also offers parents who have not the means to send their chil- 
dren to a college of engineering an opportunity to obtain for them a 
certain amount of mental and technical training at a moderate cost 
under the supervision of men of acknowledged standing and experi- 
ence. Students of engineering schools who, for any reason, are com- 
pelled to drop their class work temporarily are also offered an oppor- 
tunity to go on with their studies until they can return to their classes. 
Intelligent people to-day believe in the common- 
A Common- sense plan of spending a portion of their spare time in 
Sense View self-improvement. If a man does not study he remains 
stationary or in a rut, and gradually grows to be a mere 
machine, to be soon thrown aside for a new and up-to-date type. 

Successful correspondence teaching is that which places the 
student under the same instructors and methods which have proved 
most effective in our great resident schools. Where this is done 
correspondence work is brought into accord with resident college 
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teaching, and should and does receive proper credit when residence 
work is desired. The University of Chicago and several other 

institutions in the United States maintain cor- 
Correspondence respondence departments and credit non-resi- 

Work Accepted To- dent work toward a degree. The American 
ward Resident Work School of Correspondence is the first in this 

country to provide correspondence instruction 
for wage-earners in engineering practice which counts toward entrance 
upon higher resident instruction. American School students are 
taught under the supervision of the men who preside over the labora- 
tories and teach the classes of the Armour Institute of Technology and 
other technical schools. Thus through our instructors, the extensive 
shops, laboratories and libraries of a great technical school offer their 
results and guidance to ambitious students in every part of the world. 
Teaching by correspondence is a method of imparting knowledge 
by means of written instead of oral instruction, and is especially adapted 

to persons whose time for study is neces- 
Student in Class sarily limited and irregular. It has some evi* 

by Himself dent advantages over the oral method where 

pupils are too often crowded together in a class- 
room and all forced to make the same progress, regardless of indi- 
vidual ability or aptitude. The correspondence student is free to 
select whatever course of study is best adapted to his particular 
needs; he is in a class by himself, and is not compelled to suit his 
hours for study to those of other students. If he is especially apt 
or has already covered part of the work, he is not held back by certain 
members of a class who are slower. On the other hand, if he has not 
had the advantages of much preliminary education he will not become 
discouraged in vainly trying to keep up with a class whose members 
have had better training than he. 

The correspondence student's needs are studied from the point 
of view of the factory, the workshop, or the railroad, and practical 
courses especially adapted to these needs are prepared for him by 
men of broad training. Every course begins with simple 

arithmetic, and progresses step by step, to more 
Lessons Suited to advanced subjects. The "reason why^' is al- 
Needs of Students ways carefully explained, and the student is 

thoroughly grounded in the fundamental prin- 
ciples. The correspondence student naturally becomes self-reliant 
and develops into the type of man who knows, and knows that he 
knows — and can prove it, for he has learned it himself, taking time 
to thoroughly master every point. He usually has his laboratory in 
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his workshop and there tests his knowledge as it comes to him 
from the instruction papers. After years of experience, the 
true founder of correspondence work in America, President Harper, 
goes so far as to say: ^^Direction and correction may be given often- 
times more eflFectively by written than by spoken word/' It is at 
least safe to say that, so long as correspondence instruction under the 
supervision of successful teachers is offered, even the man who cannot 
go to school need not despair of receiving valuable education. 

Surprising as it may seem, the correspondence student oftentimes 
receives more personal attention than is usually accorded to the class- 
room student, and he makes rapid progress indeed in proportion to 
the number of hours spent in study. He does 
Personal Attention not use the ordinary college textbooks, which 
are often too diflBcult and technical for him, 
but each one of his lessons shows that it has been carefully written 
by a teacher who has kept his special need in mind and has found 
out how to remove any possibility of difficulty, thus mak- 
ing every point absolutely clear. This he does by regular 
printed blackboard work, by drawings, and by little extra side-talks 
showing how principles may be applied to practical work. Thus 
each lesson is a* text-book, a lecture and a blackboard exercise com- 
bined, with all difficult matter carefully omitted or made clear. 

Furthermore the lessons provide for a thorough examination at 
frequent intervals, which keeps the student in constant touch with his 
teachers, and continually furnishes him with new and better methods 
of doing his work. If any difficulty arises, the Inquiry Department 
supplies the desired assistance. 

Experience has shown that correspondence students are particu- 
larly diligent and earnest in their work. This is so because they ar^ 
as a class, more mature and have learned by experience to take a more 
serious view of life's struggle. If some of them have had practically 
no education to begin with, they need not be 
Lack of Education discouraged, for in any case they always start 
No Hindrance at the very bottom, with the most elementary 

principles. Any man who has perseverance 
and a thirst for knowledge can overcome the lack of early education. 

It is confidently believed that the American School of Corre- 
spondence meets a long-felt need on the part of ambitious mechanics, 
clerks, apprentices, teachers, farmers, students and business men for 
an opportunity of studying at home some branch of applied science 
under the guidance of teachers of resident schools of recognized 
standing. 
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Fac-simlle of Gold Medal Diploma awarded by the Portland Exposition, for 
Excellence of Correspondence Instruction 
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GENERAL INFOSICATION 



Purpose of the School. The American School of Correspond- 
ence aims to bring a technical education within the reach of the 
great wage-earning classes and those who, through lack of time or 
means, are unable to avail themselves of the advantages of a resident 
school. 

Location. Chicago, a great educational and industrial center, is 
an ideal location for a correspondence school. No city in the United 
States has better mailing facilities for correspondence work. The 
number and variety of manufacturing establishments in and about 
Chicago make it possible for the Employment Department to assist 
distant students, who wish to attend the evening classes of the various 
technical schools, in securing position* in this city. Further- 
more, Chicago's extensive libraries, well equipped shops and labora- 
tories make it possible for. the School to obtain for its students the 
latest and best information pertaining to any field of engineering. 

Requirements for Admission. No entrance examination is re- 
quired, nor is there any age limit. Applicants, however, must be 
able to read and write English and should be able to devote at least 
three hours per week to their studies. 

How Correspondence Work is Conducted. TJpon enrolling, the 
student is furnished his first Instruction Papers, together with 
full instruction as to how to begin work. The First Instruction Paper 
is taken up and read very carefully until each point is thoroughly 
mastered. The student then sends in an examination on that book to 
the school. This examination is carefully corrected, criticised, and 
graded by the instructor. Corrections are made as to errors in 
facts, figures, punctuation, capitalization and grammar. Explana- 
tions and suggestions are made by the instructor. The student, in the 
meantime, is working on his next lesson paper. 

Inquiry Blanks. Should the student meet with difiBculty in his 
studies, he is expected to fill out an Inquiry Blank, furnished him 
by the School, which he mails to the Instruction Department, receiv- 
ing in reply a complete "Blackboard^* explanation. 

Blackboard Method. Our "Blackboard'* method is a very im- 
portant feature of our work. It gives the student who does not 

24 



Digitized by 



Google 



thoroughly understand a problem, a complete demonstration, showing 
how and why each step is taken in the solution of a problem. It is 
somewhat similar to the blackboard work in the college class-room, 
but has this advantage: the instructor's demonstration may be kept 
and referred to at any time, whereas the blackboard work in the class- 
room is soon erased. 

Instruction Papers. The Instruction Papers have been prepared 
especially for correspondence work by engineers and teachers who, 
through long practical experience and training, are in a position to 
know the needs of correspondence students. The papers are fre- 
quently revised to keep them up-to-date in the best and latest engineer- 
ing practice. Each subject is taken up from the beginning and thor- 
ough, explanations are given in a clear, concise manner as the stu- 
dent progresses. They average 
about eighty pages each, substan-" 
tially bound in cloth, and form a 
valuable reference work for the 
student after the completion of 
his course. 

Special Ezamlnations. Math- 
ematics is the basis of all mechan- 
ical study; hence Arithmetic is 
given first to all students. If, 
however, a student already pro- 
ficient in Mathematics does not office of the President 
care to take up the preliminary American school of correspondence 

work in Arithmetic, he will be 

given, upon application, a special examination. This concession does 
not apply to other subjects, as a rule, and diplomas are awarded only to 
those who have carefully covered all of the course, except Arithmetic. 
All students, however, are strongly advised to work out all the exam- 
inations in Arithmetic. 

System of Marking. In marking the student's work, the School 
has adopted the system used in many leading colleges, grading each 
paper 'Terfect," 'Excellent,'' "Good," or "Fair." These grades 
correspond to the following percentages: "Perfect," 100%; 'Excel- 
lent," 90 to 100%; "Good," 80 to 90%; "Fair," 75 to 80%. The per- 
centages obtained by the student in each subject are kept at the 
School, and the student's average per cent is given to him upon 
graduation. 

Final Examination. As a rule, the student is required to take a 
final examination before being awarded a Diploma or Certificate of 
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proficiency. If his work, however, has been of high character 
throughout his course, no final examination is required, 

Diplomas and Certificates of Proficiency. After having com- 
pleted his course, and having satisfactorily passed all the examinations, 
the student is awarded a Diploma, certifjring to these facts. This 
Diploma constitutes a guarantee of proficiency which has come to be 
recognized by our great manufacturers and other employers of tech- 
nically trained men as the best possible recommendation. 

Employment Department. This department aids students and 
graduates in securing positions for which their training has fitted 
them. It also co-:operates with employers, furnishing reliable, well- 
trained men. The School frequently receives requests from man* 
ufacturers and engineering firms in all parts of the country for well- 
trained men from among its students and graduates, and the number 

of these requests exceeds the 
SchooFs list of available grad- 
uates and advanced students. 
The School keeps in touch with 
manufacturing interests every- 
where, and is thus able to lay out 
courses adapted to the student's 
needs. Graduates and advanced 
students have almost invariably 
obtained good positions and in 
the section of the country desired. 
The School will always, upon re- 
quest, advise any employer of the 
progress and educational capabili- 
ties of a student, or render any service to its students within its power. 
Special Inquiry Department. This department is one of the 
sources from which a student can derive the greatest benefit. It offers 
a student the privilege of submitting to the Instruction Staff prac- 
tical engineering questions connected with his daily work. Questions 
are answered in a simple, concise and practical manner and the 
explanation is accompanied by diagrams when necessary. Thus the 
School co-operates with the ambitious student in making his daily 
work most valuable to his employer and to himself. 

Library Department. To facilitate the student's progress and to 
afford him a larger opportunity for reading, study and reference in 
subjects allied to his own course, the School has compiled a reference 
library in twelve volumes, entitled "Modern Engineering Prac- 
tice." This Library is a comprehensive reference work on prac- 
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Meal methods for the Machine Shop, Engine Eoom, Power House, 
Electrical Light Station, Boiler Shop, Drafting Eoom, Foundry, Pat- 
tern Eoom, Blacksmith Shop, Bound House, Plumbing Shop and 
Factory. For the busy mechanic, this Library is of great value, and 
supplies in a concise form the information needed to meet the hundred 
and one practical problems arising 
in every-day work. 

Bound Instruction Papers. The 
Instruction Papers, of which there 
are about fifty in the full courses, 
are bound in handsome and substan- 
tial cloth, and thus make a great ad- 
dition to one's library. In this re- 
spect the policy of the School dif- 
fers from that of other correspond- 
ence schools, which furnish their office of the Director 
students with Instruction Papers American school of correspondence 

cheaply bound in paper. 

Time Limit. A Student ordinarily completes his course in from 
eighteen months to two years, according to his aptitude, previous 
training and time for study. Obstacles, however, sometimes arise 
which impede a student's progress and for this reason five years' time 
is allowed in which to complete any course. 

What a Scholarship Includes. The tuition entitles the student 
to instruction until his course is completed, provided this is accom- 
plished within five years from date of enrollment. All textbooks 
and supplies are furnished free except drawing instruments and 
blank paper. The School pays postage on all letters and supplies sent 
by mail to the student. 

College Preparatory Work. There are a great many people 
who would gladly attend College if four years' High School work 
were not required for entrance to such institutions. 

It was to meet the needs of such persons that the College Prepara- 
tory work was inaugurated. Students satisfactorily completing the 
course as outlined on Page 162 of this Catalogue will be admitted 
to Armour Institute of Technology, and to similar institutions, 
without further examination in the studies pursued. 

Patent Department. The School has made arrangements with an 
expert patent attorney who will advise all students regarding inven- 
tions which they wish to patent. The only expense will be the actual 
cost of making search, etc. Full description with sketches should be 
submitted. 
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DEPARTMENT OF 



ELECTRICAL ENGINEERING 



=^ 



Partial list of the well-known authorities and educators who personally 
hare prepared the instruction papers for correspondence study. 



F. B. CROCKER, E. M., Ph. D., 

Head of Dept. of Electrical Engi- 

neerlng, Columbia University. 
CHARLES THOM, 

Western Union Telegraph Company. 
H. C. CUSHING, JR., 

Consulting Electrical Engineer. 

Author ''Standard Wiring for Light 

and Power." 
WILLIAM C. BOYRER, M. E., M. M. E., 

formerly N. Y. and N. J. Tel. Co. 
LOUIS DBRR, S. B., A. M., 

Professor, Mass. Inst, of Technology. 



WILLIAM ESTY, S. B.. M. A., 

Head of Dept. of Electrical Engi- 
neering, Lehigh University. 

LAWRENCE K. SAGER, S.B., M.P.L., 
Patent Attorney and Electrical Ex- 
pert, formerly, U. S. Patent Office. 

GEORGE C. SHAAD. B. B., 

Assistant Professor of Electrical En- 
gineering, University of Wisconsin. 

JAMES R. CRAVATH, 

Western Editor, "Street Railway 
Journal.'* 



COURSES 

ELECTRICAL ENGINEERING 

MECHANICAL-ELECTRICAL ENGINEERING 

CENTRAL STATION WORK 
ELECTRIC LIGHTING 

ELECTRIC RAILWAYS 

TELEPHONE PRACTICE 

THE ELECTRIC TELEGRAPH 

ALTERNATING CURRENT WORK 

ELECTRICAL ENGINEERING 

HE rapid development of Electrical Engineering during 
the last few years has been due largely to a recognition 
of the real importance of theory. Success in practical 
work is attained only by the application of sound theory. 
The courses in this department aim to give thorough in- 
struction concerning the most essential of these theories and their 
practical applications to the industrial arts. 

The student first lays a foundation by taking the preliminary 
studies which are elementary in character and treated as briefly as the 
technical work will permit. The technical portion includes instruction 
in batteries. Ohm's law, induction, etc. Both direct and alternating 
current machines are discussed in detail and many suggestions given 
for their practical management; the application of electricity to light- 
ing, railways, central station work, telephones and telegraph are taken 
up in a maliner suited to the jpractical man as well as to the student 
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The methoda of testing iritli instructions for nsing measuring in- 
struments make the various problems easily understood. Among the 
interesting features of the course may be mentioned, storage-battery 
work, and practical directions for wiring for electric Kghts. To make 
the work more complete, especially for those engaged in central statioa 
work. Instruction is given in steam boilers, pumps and engines. 



ELECTRICAL ENGINEERING COURSE 

Prepared for Electricians, Electrical Engineers, Power Station Engi- 
neers, IMotormen, Automobile Drivers, Dynamo Tenders, Testers, Line- 
men, Draftsmen, Teiegrapli Operators, Teieplione Inspectors, Lamp Trim- 
mers, Inventors, Patent Lawyers, instructors and Students. 



INSTRUCTION PAPERS IN THE COURSE 



Arithmetic Part T. 

Arithmetic Part IT. 

Arithmetic Part III. 

Elementary Algebra and Men* 
Buratlon. 

Mechanics Part I. 

Mechanics Part II. 

Mechanism. 

Heat. 

Elements of Chemistry. 

Metallurgy. 

Elements of Electricity. 

The Electric Current. 

Machine Design Part I. 

Machine Design Part II. 

Theory of Dynamo-Electric Ma- 
chinery. 

Direct Current Dynamos. 

Direct Current Motors. 

Types of Dynamo-Electric Ma- 
chinery. 

Management of Dynamo-£ilectric 
Machinery Part I. 

Management of Dynamo-Electric 
Machinery Part II. 

Storage Batteries. 

Types of Boilers. 

Boiler Accessories. 

Steam Pumps. 

Steam Engine Part I. 

Steam Engine Part IL 

Electric Wiring. 



Electric Lighting. . 

Electric Railways Part I. 

Electric Railways Part II. 

Algebra- Part I. 

Algebra Part II. 

Geometry. 

Trigonometry and Logarithms. 

Electrical Measurements. 

Alternating Current Machinery 

Part I. 
Alternating Current Machinery 

Part II. 
Alternating Current Machinery 

Part in. 
Alternating Current Machinery 

Part IV. 
Alternating Current Machinery 

Part V. 
Alternating Carrent Machinery 

Part VI. 
Power Stations. 
Power Transmission. 
Design of Direct Current Dy- 
namos. 
•Gas Producers. 
•Gas Engines. 

Mechanical Drawing Part L 
Mechanical Drawing Part II. 
Mechanical Drawing Part IIL 
Mechanical Drawing Part IV. 
•Mechanical Drawing Part V. 
•Mechanical Drawing Part VL 



•OptionaL 



Tuition $70.00. 



Payable Montliiy. 
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SYNOPSIS OF COURSE 

GENEKAL STUDIES 



SEE BYirOFSIB PAGE IM 




A&ITHIIETIO, ELEMENTABT ALGEBBA AHD 

XENSV&ATIOV, KECEANICS, MECHANISM, 

HEAT, ELEMEHTS OjT OHEMISTBT, METALL17BGT 

ELECTSICITT 

ELEMENTS OF ELEOTEIOITT: Magnetijim ; Magnetic Indaction; Static Electrlcitj; 
In«alaton; Conductors; Charges: Electric Machluea; Gondenaera; Dynamic Electricity; 
E. M. F.; Resiatance; Cells; Solenoid; Electro-magnets; 
Induction Coils; Applies tiona; Telephone; Telegraph. 

ELECTBIC CVBEENT: Resistance; Conductance; Tablea; 
Calculations; Coefficients; Wire Tables: Ohm's Law; 
Circuita; Fall of Potential; Electric Energy; Power; 
Coulomb; Joule; Watt; Mechanical Equiralent; Plants; 
Commercial Efficiency. 

THEORY OF DTKAMO-ELECTRIC MAOHINERT» Symbola; 
Tables: Lines of Force; Induction; The Generator; 

Commutator; Permeability; Saturation; Hysteresis; Armature Reaction; Neutral 
Point; Lead; Demagnetisation; Fields; Series, Shunt and Compound Windings. 

DntECT CVBEENT DTKAMOS: Classes; Curves; Long and Short Shunt; Field Magnets; 
Armature; Windings; Commutators; Brushes; Brush Holders; Field Magneta; Field 
Colls; Sparking; Installation; Operation; Testing. DESIGN: Formulaa; Armature 
Conductor; Windings; Magnetic Density: Losses in Armature; Magnet Frame; Mag- 
netic Flux; Air Gaps; Armature Core; Field Cores and Yoke; Pole Pieces; Armature 
Eeactiona; Efficiency. « 

DIREOT CrntBENT MOTORS: Principles; EqnatloQs: Counter E. M. F.; Torque and 
Speed; The Prony Brake; Shunt and Series Motors; Compound Motor; Series Motor; 
Regulation; Transformers; Generator and Motor in Combination; Calculations. 

TYPES OF DYNAMO.ELECTRI0 KAOHINERY; DIRECT CITRRENT. Classes; Methods 

of Driving; Types: General Electric; Crocker- Wheeler ; Westlnghouse; Bullock; 

C and C; Holtzer-Cabot, etc.: Electrolytic Work; Arc Lighting Generators; Railway 
Motors; Motor-Generators and Dyna-motors. 

MANAGEMENT OF DYNAMO-ELECTRIC MACHINEEY: 

Selection; Erection; Connection; Operation; Construc- 
tion; Handling; Regulation; Foundationa; Installation; 
Belts; Assembling; Wiring; Circuit Breakers; Circuits; 
Starting; Stopping; Generators in Parallel; Generators 
in Series; Three- wire System; Inspecting; Testing; De- 
tection and Remedy of Troubled; Sparking; Heating; 
Noise; Railway Motors. 
ELECTRIC WIRING: Circuit Breakers; Switch Board; 
Lightning Arresters; Motor Wiring Formulae; Tables; 
Outside Wiring; Poles; Inside Wiring; General Wiring 
Formulae; Arc-Light Wiring; Special Wiring; Moulding; 
Conduit Work; Fixture Wiring; Cut-outs; Sockets; 
Switches; Distribution of Light; Arc and Incandescent 
Systems: Fuses; Inspection. Fire Risks; Insurance 
Rules and Regulations. 
STORAGE BATTERIES: Plante; Faure; Forming Plates; 
Setting up; Electrolyte; Tests; Discharging: Efficiency; Sulpha ting; Buckling; Dis- 
integrating: Short Circuiting: Over Discharging: Uses; Connections; Diagrams; 
Switches; Regulation of Charging Generator; Boosters. 
ELECTRIC LIGHTING: Lamps; Candle Power; Incandescent Lamps; Arc Lights; Sys- 
tems of Distribution, Feeders; Potential; Location of Lamps; Power required; Loca- 
tion and Equipment of Plant; Overhead and Underground Systems; Wiring of Buildings; 
Size of Wire; Calculations. 
ELECTRIC RAILWAYS: Car Equipment; Armature Colls. Loads and Brushes. Inspection; 
Gearing: Lubrication; Bearings; Motor Suspension; Controllers and Car Wiring; 
Series Parallel Control: Rheostat Control; Controller Construction and Wiring: Mag- 
netic Blow-out: Multiple-Uuit System: Car Heaters; Car Wiring; Resistances; Car 
Accessories; Trucks; Brakes; Air Brake; Magnetic Brake; Car Bodies; Overhead 
Construction; Trolley Wire; Feeders: Hlgh-Tension Lines; Third Rail; Conduit Sys- 
tem; Track Construction: Joints; Bonding and Return Circuits; Electrolysis; Power 
Supply and Distribution; Alternating Current Transmission; Power Station; Switch 
Boards: Alternating Current Systems; Operation; Testing: Faults. 
BLEOTBICAL MEASVBEMENTS: Units; Symbols for Physical Quantities. Galvanometers; 
Rheostats; Voltmeters; Ammeters; Wattmeters; Measurement of Resistance. Locating 
Faults; B. M. F. of Alternating Currents, Calibration of Voltmeters and Ammeters, 
Measurement of Energy, Quantity and Capacity. 
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ALTEBNATnrO-CirBBEKT KACHIKERY: AdTantages and DtiadTantaftefl of Alternating 
Cunenta; La we; Graphic Representation; Form Factor; Inatantaneous und Arerage 
Power; Harmonic 'E. M. F.; Inductance'; Capacity; Fnndamental Equation of the 
Altematinff-Current Circuit; Beaiatance; Reactance; Impedance; Electric Reaonance; 
B. M. F. Lossea in Tranemlaaion Linea. Alternatora; Armature Reaction; Armature 
Inductance; Regulation; Field Excitation; Polyphaee Alternatora; Measurement of 
Power; Armature Windings; Single-, Two- and Three-Phaae Windings. Commercial 
Types; Reyolvlng Armature; Revolying Field; Inductor Alternators; Lossea; Bf- 
flcienciea, Ratings, and Tests. Motors: Synchronous; Starting; Torque and Power 
Output; Field Ezdtatidn and Power Factor; The Transformer; E. M. F. and Current 
Relatione; Regulation; Connections; Parallel and Series; Phase Tranaformation; The 
Rotary Converter; Uses; Inverted Rotary; Control of Direct-Current Voltage; Field 
.Bxdtatlon; Testing. Induction Motor; Windlnga; Efficiency; Starting; Detailed 
comparison of Synchronous and Induction Motors; Switch-board 
and Station Appliances; J*uses; Feeder Regulators; Potential 
Re gulators; The Voltmeter Compensator; Tablea. 
POWER BTATIOVS: Location of the Generating Station; Selection 
of System; Siae. The Steam Plant; Foundations; Furnaces; 
Draft; Engines and Turbines. Hydraulic Planta. Gas Engines. 
Generators; Exciters; Transformers; Storage Batteries; Feeder 
panels; Safety devices. Substations; Buildings; Station Rec- 
ord a; Methods of Charging for Power. 
POWER TRANSXISSIGiar: Conductors; Material; Resistance; 
Weight; Insulation. Distribution Systems; Series; Parallel; 
Serlea-Multlple and Multiple-series; Three-wire Systems. Regula- 
tion of Voltage; Alternating Current Distribution. Transmission 
Lines; Capacity; Inductance; Calculation of Alternating-Current 
Lines: Formulae and Application; Practical Examplea of Line 
Calculation. Overhead Linea; Location; Supporta; Poles; Insu- 
lators; Pins; Stresses sustained by the Lines; Underground 
Construction; Solid, Trench and Dra wing-in Systems; Earthenware 
conduits; Cables; Selection of Voltage; Protection of Circuits. 

MACHINE DESIGN 

BEE aYHOPSIS PAGE i9. 

STEAU bohebs and engines 
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TTPES: Fine Boilers; Galloway Boilers; Fire-Tube Boilers; Vertical; Fire 
Water-Tube Boilers; Babcock and Wilcox; Heine; Root; 
Almy; Harrison; Cahail; Yarrow; Thomycroft; Etc. Ma- 
rine and Locomotive Boilers. 
VXTTDrOB AND ACOESBORIES: Furnaces; Mechanical Stokers; 
Fuel Economiaers; Down-Draft Furnaces; Valves; Gages; 
Fusible Plugs; Blow Off; Traps; Pumps; Injectors; Heat- 
ers; Gain by Heating Feed Water; Calorimeters; Boiler 
Setting; Pipes and Pipe Covering; Supporta; Boiler Horse 
Power; Factors of Evaporation; Corroaion and Incrustation; 
Deterioration; Explosions; Investigation. Fuels. 
CARE AlfD XAVAOEXENT! Fittings; Feed Water; Methods 
Of Firing; Cleaning and Banking Fires; Inspection; Testing. 
PXTHPgi Principles; Kinds; Suction; Forcing; Valves; Design and Constmction; Ca- 
pacity; Slaes 'or Boiler Feed; Erection and Piping; Care; Valve Setting; Types. 
STEAK EK0INE8: Parte; CyUnder; Piston; Crank; Valve; 
Eccentric; Types; Simple; Compound; Triple Expansion; 
High Speed; Low Speed; Corliss; Vertical; Single- 
acting. Condensers; Cooling Towers; Fly Wheel; Qov- 
emors; Imbrication. De Laval and Parsons Turbines. 
BEAT: Expansion of Gases; Efficiency of Actual Engine; 
Multiple Expansion; Jacketa; Superheaters; Four- Valve 
Engines; Separators. Indicators; Actual and Theoreti- 
cal M. B. P. 
TESTZNai Economy; Instmmento: Indicators; Scales; Qagea; Calorimeters; BrakMt 




GAS PBODTTCEBS 

OAB PRODXTOERS: Introduction; Analysis; Gaseous Fuels; Manufacture: Operation; 
Fuel; Losses; Heat Balance; Classification; Types; Induced Draft Gas Producer; 
Suction (*as Producer; Bl-Prodnct Gas Producer; Gas Cleaning; Uses; Gas Producer 
Power Plants; Steam Boileri;; Ceramic Kilns; Metallurgical Furnaces; Conclusion. 

GAS AND on ENGINES 

GAB AISTD OIL EITOIKES: External Combustion Motor; Internal Combustion Motor; 
Lenoir Gas Engine; Otto Cycle; Construction; Explosive Mixture; Operation; Exhaust; 
Valves: Pressures and Temperatures; Adiabatic Expansion; Work Done; Hot Tube 
Ignition: Jump Spark; Wipe Spark: Governing; Starting; Water Jacket; Coal Gas; 
Water Gas; Producer Gas; (^lel Consumption; Oil Engine; Gasoline Engine; Crude 
Oil Engine; Diesel Cycle. 
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HATHEXATICS 

ALOEBBA, GEOXET&T, 



TEZOOVOMETRT AHD L0OABXTEX8 

HECEANICAL DBAWlNQ 

BEE BYNOPflIB PAGE ISS 



BEE SYVOPBZB PAGE 169 



MECHANICAL-ELECTRICAL ENGINEERING 

BEE MECHANICAL ENGIHEE&nrO PAGE 48 



CENTRAL STATION WORK 

nrCLUDIVG MECHANICAL PBAWDTG. 

Prepared for Central Station Employes, Electricians, Testers, Line* 
men, Lamp Trimmers, Engineers, Firemen, Inspectors, Superintendents, 
Electrical Engineers, Students and others. 



INSTRUCTION PAPERS IN THE COURSE 



Arithmetic Part I. 

Arithmetic Part II. 

Arithmetic Part III. 

Elementary Algebra and Men- 
suration. 

Mechanics Part I. 

Mechanics Part II. 

Mechanism. 

Heat. 

Elements of Chemistry. 
•Metallurgy. 

Elements of Electricity. 

The Electric Current. 

Theory of Dynamo-Electric Ma- 
chinery. 

Direct Current Dynamos. 

Direct Current Motors. 

Types of Dynamo-Electric Ma- 
chinery. 

Management of Dynamo-Electric 
Machinery Part I. 

Management of Dynamo-Electric 
Machinery Part II. 

Storage Batteries. 

Types of Boilers. 

Boiler Accessories. 

Steam Pumps. 

Steam Engine Part I. 
•Gas Producers. 
•Gas Engines. 



Indicators. 

Valve Gears. 

Electric Wiring. 

Electric Lighting. 

Electric Railways Part I. 

Electric Railways Part II. 

Algebra Part I. 

Algebra Part II. 

Geometry. 

Trigonometry and Logarithms. 

Electrical Measurements. 

Alternating Current Machinery 

Part I. 
Alternating Current Machinery 

Part II. 
Alternating Current Machinery 

Part III. 
Alternating Current Machinery 

Part IV. 
Alternating Current Machinery Part V. 
Alternating Current Machinery Part VL 
Power Stations. 
Power Transmission. 
Mechanical Drawing Part I. 
Mechanical Drawing Part II. 
Mechanical Drawing Part III. 
Mechanical Drawing Part IV. 
•Mechanical Drawing Part V. 
•Mechanical Drawing Part VI. 



•Optional. 



Tuition $65.0a Payable Monthly. 
88 
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SYNOPSIS OP COURSE 
OSIBRAL STUDIES 



A&ITH1IETI0, TLEXEXTABY ALGEBBA AHD 
MENBITBATIOir, 1CEOHAVI08, XEOHAVIBK, 
BEAT, ELEMENTS OF OKEIEZBTET, XETALLITBGT 

ELECTBICITT 



} 



! 8TV0PSIB PAGE lee 




07 ELEOTBIOITT: Magnetlim; Magnetic Indactkm; Static Blectridtj; 
Insulaton; Gondnctora; Charge*; Electric Machines; GondenMrs; Dynamic Electrlcitj; 
E.M.r.; Resistance; Cells; Solenoid; Electro-magnets; 
Indnction Cofls; Applications; Telephone; Telegraph. 

BLEOTBIC OU&BEHT: Resistance; Conductance; Tables; 
Calculations; Coefficients; Wire Tables; Ohm's Law; 
Gircnits; FaJLl of Potential; Electric Energy; Power: N 
Coalomb; Joule; Watt; Mechanical Equiyalent; Plants. 

THEOBT OF DYNAMO-ELEOTBIO XAOHIHEBT: Symbols; 
Lines of Force; Induction; The Generator; Commutator; 
Permeability; Saturation; Hysteresis; Armature Reaction; 
Neutral Point; Lead; Demagnetisation; Types of Fields; Series. Shunt and Compound 
Windings. 

DZBECT OUBBEHT DTVAM08: Constant Current; Constant Potential; Characteristic 
Curves; External; Internal; Total. Long and Short Shunt. Magneto-motive Force; 
Magnetic Reluctance; Magneticing Force. Field Magnets. Dynamo Construction: 
Armature; Armature Core and Windings; Binding Wires; Closed and Open Coil 
Armature Commuiators; Brushes; Brush Holders;' Field Magnets and Coils. Sparking. 
Installation. Operation. Testing. 

SXBEGT CXnEtBEKT MOTORS: Principles; Equations: Counter E. M. F.; Torque and 
Speed; The Prony Brake; Shunt and Series Motors; Compound Motor; Series Motor; 
Regulation; Transformers; Generator and Motor in Combination; Calculations. 

. TTPES 07 DTBAMO-ELEOTBIC MAOHINERT. DIRECT OURREirT. Classes; Methods 
of Driving; Types: General Electric: Crocker- Wheeler; Westinghouse ; Bullock; 
C and C; Holtaer-Cabot. etc.: Electrolytic Work; Arc Lighting Generators; Railway 
Motors; Motor-Generators and Dyna-motors. 

XAVAGEMEirr OF DYVAMO-ELEOTRZO XAOHIirERT: Selec- 
tion; Erection; Connection; Operation; Construction; Hand- 
ling; Regulation; Foundations; Installation; Belts; As- 
sembling; Wiring: Circuit Breakers; Circuits; Starting; 
Stopping; Generators in Parallel; Generators in Series; 
Three- wire System; Inspecting; Testing; Detection and 
Remedy of Troubles; Sparking; Heating; Railway Motors. 
ELECTRIC wnUEG: Wires; Coverings; Joints; Wiring Fix- 
tures; Cleats; Casings; Tunnels; Switches: Plugs; Sockets; 
Fuses: Meters; Applications; Plans and Specifications; Fire 
Risks; Insurance Rules and Regulations; Inspectors. 
STORAGE BATTERIES: Plante; Faure; Forming Plates; Setting up; Electrolyte; Tests; 
Discharging; Efficiency; Sulphating; Buckling; Disintegrating; Short Circuiting; 
Over Discharging; Uses; Connections; Diagrams; Switches; Regulation of Charging 
Generator; Boosters. 
ELECTRIC LIGHTING: Lamps; Candle Power; Incandescent Lamps; Arc Lights; Sys- 
tems of Distribution, Feeders; Potential; Location of Lamps; Power Required; Location 
and Equipment of Plant: Overhead and Underground Systems; Wiring of Buildings; 
Size of Wire; Calculations. 
ELECTRIC RAILWAYS: Car Equipment; Armstnre Colls, Leads and Brushes. Inspec- 
tion; Gearing; Lubrication; Bearings; Motor Suspension; Controllers and Car Wiring; 
Multiple Unit System; Car Heaters: Car Wiring; Resistances; Car Accessories; Air 
Brake; Magnetic Brake; Car Bodies; Overhesd Construction; Feeders; Hlgh-Tension 
Lines; Third Rail; Conduit System; Track Construction; Electrolysis; Alternating 
Current Transmission: Power Station; Switch Boards; Alternating Current Systems; 
Operation; Testing; Faults. 
ELECTRICAL MEASUREMENTS: Units. Symbols for Physical Quantities. Galvanometers; 
Rheostats: Voltmeters; Ammeters; Wattmeters; Measurement of Resistance. Locating 
Faults; E. M. F. of Alternating Currents. Calibration of Voltmeters and Ammeters, 
Measurement of Energy, Qusntlty and Capacity. 
ALTERNATING-CVRRENT MAOHINERT: Simple Alternator; Alternating B. M. F. and 
Current; Armature Cores and Windings; Cycle; Average Values; Effective Values; 
Form Factor; Instantaneous and Average Power; Harmonic R. M. F. and Current; 
Synchronism and Phase Difference; Maximum and Effective Valnes; Expression 
for Power; Inductance; Capacity; Reactance; Impedance; Measuring Instruments; 
Armature Reaption; Alternator Regulation; Excitation; Alternators; Armature Wind- 
ing; Types; Losses; Efficiencies; Ratings; TesU; Synchronous Motor; Transformer; 
Regulation; TesU. Rotary Converter; Power Ratings; Induction Motor; Motor Gen- 
erator; bwitch Boards and Station Appliances. 
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OSVTHAL BTATX0H8: Location: BnlUUngi; Ifacblnery; HMmrinff Instroments; Switch- 
board; Startlns; Stopping; Faults In Generators and Motors; Accnmulators; Charging 
and Discharging; Troubles. Power Transmission: Line Loss; Direct and Alternating 
Current Systems ; Voltages; Wiring; Transmission Lines; Lo s s e s; IllnstratlTe In- 
stallations. 

bohebs 

TYPES: Flue Boilers; Fire-Tube Boilers; Vertical; Fire Bngine; Babcock and Wilcox; 
Heine; Almj; Cahall; etc. Marine and Locomotlre Boilers. 

FITTINOB: Furnaces; Mechanical Stolcers; ' Fuel Economlsers; 
Valres; Gages; Fusible Plugs; Traps; Pumps; Injectors. 

DETAILS: Setting; Pipes and Pipe CoTerlngs; Supports. Boiler 
Horsepower. • 

COBROSIOV AHD IVOB178TATION: Deterioration; Explosions, 
. luTestlgatlon. 

FUELS: Kinds; Heat Values; Composition. 

GABS AHD XAVAOEMEHT: Fittings; Feed Water; Fh'ing; Cleaning Fires; lasting. 

STEAM EHQINES 

PUMPS: Principles; Kinds; Suction; Forcing; Valyes; Design and Construction; Ca- 
pacity; Sixes for Boiler Feed; Erection and Piping. Csre; Valre Setting. Types. 

STEAK ENOnrES: Parts; Cylinder; Piston; Cranlc; Valve; Eccentric. Types: Sim- 
ple; Compound; Triple Expansion; High Speed; Low Speed; Corliss; Vertical; 
Single Acting. Condensers; Cooling Towers; Fly Wheel; GoTernor; Lubrication; De 
Laval and Parsons Turbines. 

ZVDICATOBS: Indicator Diagrams; Mean Bffectire Pressure; Watts Diagram; Watts 
Indicator; Crosby. Thompson and Tabor Indicators. Reducing Motions. Calculation 
of Horse Power from Diagrams; Table of Steam Engine Constants; Measuring Card. 

DZAOKAMS: Ideal Cards; Actual Cards; Cards for Multi-Ex- 
pansion Engines; Faults of Indicator Cards; Remedies. Cal- 
culation of Steam Consumption from Indicator Cards. ' 

VALVE OEAB8: Operation; Ports; Eccentric; Valve Diagrams; 
Zeuner Diagram; Designing the Slide Valve. Calculations. 
Setting: Equal Lead; Equal Cut Off. Reversing Gear: 
Stephenson; Gooch. Allen and Joy Gears. Piston; Double 
Ported; Trick; Double Gears; Corliss; Methods of Balancing. 




HATHEMATICS 

ALOEBBA AHD GEOKETBT. SEE SYH0P8I8 PAGE 169 

HECHANICAL DBAWINa 

SEE SYHOPSIS PAGE IBS 



ELECTRIC LIGHTING 

A concise course prepared for Dynamo Tenders, Linemen, WIremen, 
Lamp Trimmers, Stationary Engineers and Students. 



INSTRUCTION PAPERS IN THE COURSE 



Arithmetic Part I. 
Arithmetic Part II. 
Arithmetic Part III. 
Elementary Algebra and Men- 
suration. 
Elements of Electricity. 
The Electric Current. 



Theory of Dynamo-Electric Ma- 
chinery. 
Direct Current Dynamos. 
Direct Current Motors. 
Electric Wiring. 
Electric Lighting. 



Tuition $50.00. Payable Monthly. 
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SYNOPSIS OP COURSE 

MATHEMATICS 

AUTHKETIO: Units; Namben; Notation; Numeration; Yalne; Numerals; Addition; 
Subtraction; Multiplication; DlTielon; Factoring; Cancellation. 

FSAOnOiarB: Deflnltlona; Proper and Improper Fractions; Reduction of Fractions; Least 
CSommon Multiple; Least Common Denominator; Addition, 
Subtraction; Multiplication and DlTlsion of Fractions. 

DECDCALS: System of Notation; Addition, Subtraction, Multi- 
plication and Division of Decimals; Symbols of Aggregation. 

PEBCEHTAOE: Decimals; Fractions and Percentage. Percent- 
age; Rate; Base. Gain or Loss; Rules. 

DEVOMnrATE VmiBEBS: Reduction of Denominate Numbers; 
Linear Measure; Square Measure; Cubic Measure; Measures 
of Weight; Surveyors' Measure; Liquid Measure; Dry Meas- 
■ure; Measures of Money; Measures of Time. Operations 
with Denominate Numbers. 




ZWOLtmOV AHD EVOLtmoV: 
Cube Root. Roots of Fractions; 



Square Root; 



•Exponents; Powers; Radical Sign; 
Roots oUier than Square and Cube. 

BATIO AHD PBOPOBTION: Antecedent; Consequent; Extremes and Means; Rules for 
Solving Examples in Simple Proportion. 

ALGEBRA: Use of Letters; Addition; Subtraction; Multiplication; Division. Cancella- 
tion; Simple Equations; Transposition; Substituting in Equations and Formulas; Find- 
ing Values of Unlcnown Quantities. 

KEVSirBATIOir: Lines; Angles; Polygons; Circles; Sectors; Segments; Measurement 
of Angles. Triangles, Rectangles, Trapezoids, Hexagons. Volumes and Surfaces of 
Prisms, Cylinders, Pyramids, Cones. Frustums of Cones and Pyramids. Sphere. Meas- 
urement of Steam Space in a Horizontal Multitubular Boiler. 

ELECTBICITT 

ELEMENTS OF ELECTBICITT: Magnetism; Magnetic Induction; Static Electricity; 
Insulators; Conductors; Charges; Electric Machines; Condensers; Dynamic Electricity; 
B. M. F.; Resistance;' Cells; Solenoid; Electro-magnets; Induction Coils; Appli- 
cations; Telephone; Telegraph. 

ELECTBIC CXTBBEVT: Resistance; Conductance; Tables; Calculations; Coefficients; 
Wire Tables: Ohm's Law; Circuits; Fall of Potential; Electric Energy; Power; 
Coulomb; Joule; Watt; Mechanical Equivalent; Plants; Commercial Efficiency. 

THZOBY OF DYNAMO ELECTBIC MACHINEBY: Symbols; Tables; Lines of Force; 
Induction; The Generator; Commutator; Permeability: Saturation; Hysteresis; Arma- 
ture Reaction; Neutral Point; Lead; Demagnetization; Types of Fields; Series, 
Shunt and Compound Windings. 

DIBEOT CUBBENT DYNAMOS: Constant Current; Constant Potential; Scries, Shunt and 
Compound Dynamos: Characteristic Curves: External; Internal; Total. Long and 
Short Shunt. Magneto-motive Force; Magnetic Reluctance; Magnetizing Force. Field 
Magnets. Dynamo Construction: Armature; Armature Core and Windings; Binding 
Wires; Closed and Open Coll Armatures; Commutators; Brushes; Brush Holders; 
Field Magnets and Coils. Sparking. Installation. Operation. Testing. 

DIBECT CUBBENT M0T0B8: Principles; Equations; Counter E. ^. F.; Torque and 
Speed; Tlie Prony Brake; Shunt and Series Motors; Compound Motor; Series Motor; 
Regulation; Transformers; Generator and Motor in Combination; Calculations. 

ELECTBIC WntlNO: Wire: Coverings; Standard Sizes; Insulating. Wire for High 
Voltage; Wire for Light and Power; Grades of Copper; Making Joints; Wiring Light 
Fixtures. Cleats. Casings and Tunnels; Wiring in Walls and Partitions. SUndard 
Batteries; Care of Cells; Grouping for Bells, Telephone and Gas Lighting. Push 

Buttons; Annunciators; Bells; Gongs and Buzzers; Switches; 

Fuses; Meters; Burglar Alarms; Gas Lighters; Furnace 

Regulators. Wiring Plans; Sixes and Location of Wires; 

Returns, Fire Risks; Protection from Water; Insurance 

Rules and Regulations. Inspectors. 

ELECTBIC LIGHTING: Definitions; Measurement of Candle 
Power; Bunsen Photometer; Incandescent Lamps; Efficiency; 
Life; Heating; Series Incandescent Lamps. Arc Lights: 
Principles; Carbons; Operation; Detail Puru. 

SYSTEMS OF DIBTBIBTTTION: Series; Multiple Series; Parallel 
and Loop Systems; Feeders; Pilot Wires; Three and Five 
Wire Systems; Alternating Current System. Location of Lamps; Horse Power Re- 
quired for Lighting. Plant: Location and Equipment. Conductors: Circular Mil. 
Overhead and Underground Systems. Details. Wiring Buildings: Calculations; Al- 
lowable Drop of PotentiaL 
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ELECTRIC RAILWAYS 

Prepared for Railway Superintendents, Motornrten, Conductors, Line- 
men, Wiremen and Students. 



INSTRUCTION PAPERS IN THE COURSE 

Arithmetic Part I. Theory of Dynamo-Electric Ma- 

Arithmetic Part II. cbinery. 

Arithmetic Part III. Direct Carrent Dynamos. . 

Elementary Algebra and Men- Direct Current Motors. 

suration. Electric Wiring. 

Elements of Electricity. Electric Railways Part I. 

The Electric Carrent. Blectrio Railways Part II. 

Tuition $50.00. Payable Monthly. 



SYNOPSIS OF COURSE 

HATHEMATICS 

A&ITHMETIO: Units; Nambers; Notation; Addition; Subtraction: MaltipUcation; Dl- 
Tlslon; Factoring; Cancellation; Fractions; Decimals; Symbols of Aggregation; Per- 
centage; Denominate Numbers; Tables of Linear and Square Measure; Tables of 
Weights; Inyolutlon; Byolutlon; Square Boot; Cube Root; Roots of Fractions; 
Ratio; Proportion. 

ELEMENT ABT ALGEBRA: Use of Letters; Addition; Subtraction; Multiplication; Dl- 
Tlslon; Cancellation; Equations; Transposition; Unknown Quantities. 

XEJIBU&ATIOlf: Lines; Angles; Polygons; Circles; Sectors and Segments. Measure- 
ment of Angles; Triangles; Rectangles; Trapcsoids; Hexagons; Circles; Volumes 
and Surfaces of Prisms; Cylinders; Pyramids; Cones; Frustums; Sphere. Practical 
Problem. Measurement of Steam Space in a Horisontal Multitubular Boiler. 

ELECTBICITY 

ELEMENTS OF ELEOTBIOITY: Magnetism; Magnetic Induction; Static Electricity; 
Insulators; Conductors; Charges; Electric Machines; Condensers; Dynamic Electricity; 
B. M. F. ; Reslstence; CelU; Solenoid; Electro-magnets; 
Induction Colls; Applications; Telephone; Telegraph. 

ELECTRIC OUBEENT: Resistance; Conductance; Tables; 
Calculations; Coefficients; Wire Tables; Ohm's Law; 
Circuits; Fall of Potential; Electric Energy' ; Power; 
Coulomb; Joule; Watt; Mechanical Equivalent; Plants; 
Commercial Efficiency. 

TEEOBT OF DYNAXO-ELEOTRIC XAOHINERT: Symbols; 
Tables; Lines of Force; Induction; The Generator; Com- 
mutator: Permeability; Saturation; Hysteresis; Arma- 
ture Reaction; Neutral Point; Lead; Demagnetization; v 
Fields; Series, Shunt and Compound Windings. 

DI&EOT CT7BRENT DYNAMOS: Constant Current; Constant Potential; Characteristic 
Curves; External; Internal; Total. Long and Short Shunt. Magneto-motive Force; 
Magnetic Reluctance; Magnetizing Force. Field Masrnets. Dynamo Construction: 
Armature; Armature Core and Windings; Binding Wires; Closed and Open Coll 
Armature Commutators; Brushes; Brush Holders; Field Magnets and Colls. Sparking. 
Installation. Operation. Testing. 

DIRECT CURRENT MOTORS: Principles; Equations; Counter E. M. F.; Torque and 
Speed; The Prony Brake; Shunt and Series Motors; Compoimd Motor; Series Motor; 
Regulation; Transformers; Generator and Motor in Combination; Calculations. 

ELECTRIC WntnrO: Wires; Coverings; Joints; Wiring Fixtures; Cleats; Casings; 
Tunnels; Switches; Plugs; Sockets; Fuses; Meters; Applications; Plans and Speci- 
fications; Fire Risks; Insurance Rules and Regulations; Inspectors. 

ELECTRIC RAILWAYS: Car Equipment; Armature Colls; Armature Leads and Brushes; 
Inspection; Gearing; Lubrication; Bearings; Motor Suspension; Controller^ and 
Car Wiring; Magnetic Blow-out; Multiple Unit System ; Car Heaters; Car WlHng; Re- 
sistances; Car Accessories: Trucks; Brakes; Air Brake: Magnetic Brake; Car 
Bodies; Overhead Construction; Trolley Wire; Feeders; High Tension Unes; Third 
Rail; Conduit System; Track Construction; Joints; Bonding and Return Circuits; 
Electrolysis; Power Supply and Distribution; Alternating Current Transmission; 
Power Station; Switch Boards; Alternating Current Systems; Operation; Testing; 
Faults. 
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TELEPHONE PRACTICE 

A complete, practical course for all those engaged in Telephone Worlc. 

INSTRUCTION PAPERS IN THE COURSE 

Arithmetic Part I. Types of Djnamo-EIectrlc Ma- 

Arlthmetlc Part II. chlnery. 

Arithmetic Part III. Electrical Measnrements. 

Elementary Algebra and Men- Telephony Part I. 

suratlon. Telephony Part II. 

•Heat. Telephony Part III. 

•Elements of Chemistry. Telephony Part IV. 

Elements of Electricity. Telephony Part V. 

The Electric Current. Telephony Part VL 

♦Theory of Dynamo-Electric Ma- Automatic Telephony, 
chlnery. 



•Optional. 

Tuition $50.00. Payable Monthly. 



SYNOPSIS OF COURSE 

HATHEXATICS 

ASITHlCETia* Unite; Nnmbers; NoUtion; AddlUon; Subtraction; MnltlpUcatloD; W-' 
Tlslon; FactoriDg; Cancellation; Fractions; Decimals; Symbols of Aggregation; Per- 
centage; Denominate Numbers; Tables of Unear and Square Measure; Tables of 
WelghU; Involution; Evolution; Square Boot; Cube Boot; Boots of Fractions; 
Batio; Proportion. 

ELEXEVTABT ALOEBBA: Use of Letters; Addition; Subtraction; Multiplication; Di- 
vision; Cancellation; Equations; Transposition; Finding Value of Unknown Quantities. 

MEVBTTBATIOir: Lines; Angles. Polygons; Circles; Sectors and Segments. Measure- 
ment of Angles; Triangles; Bectangles; Trapezoids; Hexagons; Circles; Volumes 
and Surfaces of Prisms; Cylinders; Pyramids; Cones; Frustums; Sphere. PracUcal 
Problem: Measurement of Steam Space in a Horiaontal Multitubular BoUer. 

HEAT 

DBFIMITIOK AND NOTATION: Definition of Heat; Amount of Heat; Degree of Heat; 
Thermometer: Temperature; Fahrenheit; Centigrade; Beaumur. Freexlng and Boil- 
ing Points. Notation: Absolute Temperature; Changing from one Scale to another. 

HEAT EFFEOTS: Expansion: Cubical; Linear; Coefficients of Expansion; Expansion of 
Solids. Liquids and Oases. Liquefaction: Laws of Fusion; Table of Melting Points; 
Vaporization; Evaporation; Boiling; Table of Boiling Points; Boil- 
ing under Pressure and in Vacuum. Distillation; Conduction; Con- 
vection; Badiation. 

THEBM0DTNAXI08: Mechanical Equivalent of Heat; First Law; 
Adiabatie and Isothermal Expansion; Second Law; The Heat Engine. 

PBAOnOAL APPLICATIONB: The Steam Engine and Hot- Air Engine; 
Manufacture of Ice; Production of Liquid Air. 

EIEMEHTS OF CHEHISTBT 

FirNDAMENTAL PBZNOXPLES: Physical and Chemical Changes; Me- 
chanical Mixture; Molecules and Atoms. 

ELEMENTS: Table of Elements with Symbols, etc. Atomic Weight; 
Vapor Density; Law of Definite Weight; Valence; Combining Value. 
Equations, Factors and Products. Saturated Solution. 

raOFEBTZEB: Physical and Chemical Properties of Oxygen; Hydrogen; 
Nitrogen. Chemistry of Air and Water; Carbon: Forms and Com- 
pounds. Illuminating Oas; Water Oas; Coal Oas; Composition. Combustion: Car- 
bon Monoxide; Carbon Dioxide. 

METALS: Sodium: Properties; Compounds. Calcium: Properties; Compounds. 

ACIDS: Manufacture of Solpliarlc, Nitric and Hydrochloric Adds. 
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ELECTBICITT 



ELElfETffTg OF ELEOTKIOITT: Magnetism; Magnetic Induction; Static Electricity; 
Insalatora; Condnctora; Charges; Electric Machines; Condensers; Dynamic Electricity; 
E. M. F.; Resistance; Cells; Solenoid; Electro-magnets; IndacUon Coils; Appli- 
cations; Telephone; Telegraph. 

ELEOTBIO OUEBEVT: Resistance; Conductance; Tables; Calculations; Coefficients; 
Wire Tables; Ohm's Law; Circuits; Fall of Potential; Electric Energy; Power; 
Coulomb; Joule; Watt; Mechanical EquiTalent; Plants; Commercial Eflciency. 

THEOBT OF DYITAXO ELEOTHIC KAOHDIEBT: SymboU; Tables; Lines of Force; 
Induction; The Generator; Commutator; Permeability; Saturation; Hysteresis; Arma- 
ture Reaction; Neutral Point; Lead; Demagnetisation; Types of Melds; Series, 
Shunt and Compound Windinga. 

TTPE8 OF DYVAXO-ELEOTBIO KACHIHEBY. DIRECT OTTSREVT. Classes; Methods 

of Driring; Types: General Electric; Crocker- Wheeler; Westlnghouse; Bullock; 

C and C; Holtxer-Cabot. etc.; Electrolytic Work; Arc Lighting Generators; Railway 
Motors; Motor-Generators and Dyna-motors. 

ELEOTBICAL XEASUBEKElfTS: Units, Symbols for Physical Quantities. Galyanometers; 
Rheostats; Voltmeters; Ammeters; Wattmeters; Measurement of Resistance. Locating 
Faults; B. M. F. of Alternating Currents, Calibration of Voltmeters and Ammeters, 
Measurement of Energy, Quantity and Capacity. 




TEIEPHOMT 



BOWD ABD ELECTBIOITY: Batteries; Alternating Currents; In- 
duction; Electro-Static Capacity. Instruments: Signalling; 
Bells; Complete Telephone. 

TELEPHONE LIVES: Arrangements; Circuits; Distribution; Trunk, 
Toll and Subscriber Lines. Line Construction: Open Wire Lines; 
Materials; Poles; Fittings; Guying; Suspension Wire; Under- 
ground Cable Lines; Splicing and Pot Heading. Terminal Points; 
Distributing Points. Submarine Cable Lines. Transmission: Noisy 
Lines; Cross Talk; Betardation Coils; Pupin's Load Coils. 

TELEPHOVE EXCHAKOE: Systems; Switchboards; Exchange Wir- 
ing; Circuits; Power Apparatus; Primary and Secondary Bat- 
teries; Charging Machine; Special Machines. 

OPERATION AND MAINTENANCE: Systems; Local Calls; Trunk 
Calls; Toll Boards and Lines; Long Distance Switchboards. Di- 
rect and Party Lines; Code Signalling; B. W. G. System; PriTste 
Branch Exchanges. Common Battery System. Testing and Clear- 
ing Trouble: Wire Chief's Desk; Testing Circuits and Apparatus. 
Testing New Cable?; Cutting into Serrice; Locating Faults; Be- 
placlng Defective Sections. 

AUTOMATIC TELEPHONY: Strowger System; Operation; Connectors; Selectors; Switch; 
Wipers; Bank Mnltlples; Vertical Line; Rotary Line; Talking Circuit; Listening 
Circuit; Signaling Circuit; Scries System; Bridge Cut-Off System. 



THE ELECTRIC TELEGRAPH 

A practical course prepared for all employes of Telegraph Companlea. 



INSTRUCTION PAPERS IN THE COURSE 



Arithmetic Part I. 

Arithmetic Part II. 

Arithmetic Part III. 

Elementary Algebra and Men- 
suration. 
♦Heat 
•Elements of Chemistry. 

Elements of Electricity. 



•OptlonaL 



Tuition $25.00. 



The Electric Cnrrent. 
•Theory of Dynamo-Electric Ma- 
chinery. 

Types of Dynamo-Electric Ma- 
chinery. 

Electrical Measurements. 

The Electric Telegraph Part I. 

The Electric Telegraph Part II. 

Wireless Telegraphy. 

Payable Monthly. 
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SYNOPSIS OP COURSE 

MATHEKAUCS 



A&I^SXETIO: Units; Numbera; Notation; Addition; Subtraction; Maltlpllcatfmi; DI- 
yislon; Factoring; Cancellation; Fractlona; Decimals; Symbols of Aggregation; Per- 
centage; Denominate Numbers; Tables of Linear and Square Measure; Tables of 
Weights; Inrolution; Evolction; Square Boot; Cube Root; Boots of Fractions; 
Batio; Proportion. 

ELEXEHTABT ALOEBBA: Use of Letters; Addition; Subtraction; Multiplication; Di- 
▼ision; Cancellation; Equations; Transportation; Finding Value of. Unknown Quanti- 
ties. 

XEVSTTBATIOK; Lines; Angles; Polygons; Circles; Sectors and Segments. Measore- 
ment of Angles; Triangles; Rectangles; Trapesoids; Hexagons; Circles; Volumes and 
Surfaces of Prisms; Cylinders; Pyramids; Cones; Frustums; Sphere. Practical 
Problem: Measurement of Steam Space in a Horlsontal Multitubular Boiler. 



HEAT 



DEFINITION AHD NOTATIOK; Definition of Heat; Amount of Heat; Degree of Heat; 
Thermometer: Temperature; Fahrenheit; Centigrade; Bcaumur. Freezing and Boil- 
ing Points. Notation: Absolute Temperature; Changing from one Scale to another. 

HEAT EFFECTS: Expansion: Cubical; Linear; Coefficients of Expansion; Expansion of 
Solids, Liquids and Gases. Liquefaction: Laws of Fusion; Table of Melting Points; 
Vaporization; Eraporatlon; Boiling; Table of Boiling Points; Boiling under Pressure 
and in Vacuum. Distillation; Conduction; Convection; Badiation. 

THEBKODYNAICICS: Mechanical Equivalent of Heat; First Law; Adlabatic and Iso- 
thermal Expansion; Second Law; The Heat Engine. 

PBACTICAL APPLIOATIOira: The Steam Engine and Hot- Air Engine; Manufacture of 
Ice; Production of Liquid Air. 



ELEMENTS OP CHEHISTBT 

FTTKDAKEITTAL PIUirCIPLEB: Physical and Chemical Changes; 
Mechanical Mixture; Molecules and Atoms. 

ELEXENTS: Table of Elements with Symbols, etc. Atomic 
Weight; Vapor Density; Law of Definite Weight; Valence; 
Combining Value. Equations, Factors and Products. Satu- 
rated Solution. 

PBOPEBTIES: Physical and Chemical Properties of Oxygen; 
Hydrogen: Nitrogen. Chemistry of Air and Water; Carbon: 
Forms and ComiMunds. Illuminating Gas; Water Gas; Coal 
Gas; Composition. Combustion: Carbon Monoxide; Carbon 
Dioxide. 

1CETAL8: Sodium: Properties; Compounds. Calcium: Properties; 

ACIDB: Manufacture of Sulphuric. Nitric, and Hydrochloric Adds. 




Compoiindi. 



ELECTBICITY 



ELEXENTS OF ELEOTBIOITT: Magnetism; Magnetic Induction; Static Electricity; 
Insulators; Conductors; Charges; Electric Machines; Condensers; Dynamic Electricity; 
E. M. F.; Resistance; Cells; Solenoid; Electro-magnets; Induction Coils; Appli- 
cations; Telephone; Telegraph. 

ELECTBIO OUBBENT: Beslstance; Conductance; Tables; Calculations ; Coefficients; 
Wire Tables; Ohm's Law; Circuits; Fall of Potential; Electric Energy; Power; 
Coulomb; Joule; Watt; Mechanical Equivalent; Plants; Commercial Efficiency. 

THEORT OF DYNAMO ELEOTBIC XACHINEBT: Symbols; Tables; Lines of Force; 
Induction; The Generator; Commutator; Permeability; Saturation; Hysteresis; Arma- 
ture Beaction; Neutral Point; Lead; Demagnetization; Types of Fields; Series, 
Shunt and Compound Windings. 

TYPES OF DYNAXO-ELECTBIC XACHDfEBY; DIRECT CTTB&ENT. Classes; Methods 

of Driving; Types: General Electric: Crocker- Wheeler; Westinghouse ; Bullock; 

C and C; Holtzer-Cabot, etc.; Electrolytic Work; Arc Lighting Generators; Bailway. 
Motors; Motor-Generators and Dyna-motors. 

ELECTRICAL XEASVREXENTB: Units, Symbols for Physical Quantities. Galvanometers; 
Bheostats; Voltmeters; Ammeters; Wattmeters; Measurement of Beslstance. Locating 
Faults; E. M. P. of Alternating Currents. Calibration of Voltmeters and Ammeters, 
Measurement of Energy, Quantity and Capacity. 
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♦THE ELECTBIC TELEQSAFH 



XQUZPIIEVT 07 SMALL OTTIOEi Prlndples of the Blectric Telegraph; The Local Clr- 
colt; Oonnecttng Wlree; Conatnictloii and Operation of Sounder. The Learner's 
Outfit; The Morae Code: Modes of CSombining its Elements. 
Qraded Bzerdses in Letters and Words; Faults of Beginners. 

iCAZV LXMZ onto u IT I The Belay; Description; Function. The 
Switchboard and its uses. Messages: Abbreyiations; Cipher; 
Press Serrlce; Code Telegraphy; The Phillips Code. 

ATTTO ALPHABET METHOD FOB LEABHEB8. 

BAILWAT TELfeGBAPHT: Train Orders; Outfit of Intermediate Station; Ten-wire 
Switchboard; Derices in Local Circuits; The Dynamo for Main Line Work. 

VULTIPLEZ TELEOBAPHT: The Duplex: Magnetic Poles; Polar Relay; Pole Changes; 
Rheostat; Condenser. Quadraplez: Theory; Neutral Relay; Transmitter; The Tap 
and Leak Box; Troubles of the Quad. Hie Phonoplex. 

WIRELESS TELEOBAPHT: History; Methods; PHnciples; Electric Waves; Resonance; 
Apparatus; Induction Coil; Relay; Keys; Coherer; Transformer; Detector; Systems. 




Auto Alphabet Instrument. 



The Auto Alphabet Instrument furnished with '*l%e Electric Telegraph*' is a compleld 
learner's outfit; It automatically sends messages to the student, thus training his ear to an 
accurate style of sending and giving him practice in sending and receiving. 



ALTERNATING CURRENT WORK 

A complete, practical course in Alternating Current Work and Power 
Transmission designed for Graduates of this and other Technical 
Schools. Applicants must satisfy the School of their ability to proceed 
with the course. 



INSTRUCTION PAPERS IN THE COURSE 



Algebra Part I. 

Algebra Part II. 

Geometry. 

Trigonometry and Logarithms. 

Electrical Measurements. 

Alternating Current Machinery 

Part I. 
Alternating Current Machinery 

Part II. 



Alternating Current Machinery 

Part III. 
Alternating Current Machinery 

Part IV. 
Alternating Current Machinery 

Part V. 
Alternating Current Machinery 

Part VI. 
Power Stations. 
Power Transmission. 



Tuition $60.0a Payable Monthly. 



*NOTE: A nominal deposit Is required for the apparatus loaned, which will be refunded 
when the iostrument is returned in good condition. 
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SYNOPSIS OP COURSE 

MATHEMATICS 

TRXeOirOlIETBT ASS L0OABXTEX8 \ ■^ 8TK0PSI8 PAGE 169 

ELECTBICAL MEASTTBEMENTS 

ZHBTBinfEHTS: Unlta; Sjmbola for Fhyslcml Qnantltles; Galranometen; BheosUts; 
Voltmeten; Ammeters; Wattmeters. 



Measurement of Resistance; Locating Faults; B. H. F. of Alternatinc 
Currents; Calibration of Voltmeters and Ammeters; Measurement of Energy, Quantity 
and Capacity. 

ALTEBJTATINO CTTBEENT MACHinEBT 

ALTESHATDTO CXniBEHTB: Adrantages and Dlsadyantages; Laws; Graphic Representa- 
tion; Form Factor; Instantaneous and Average Power; Harmonic B. M. F.; Inductance; 
Capacity; Fundamental Bquatlon of the Alternating-Current Circuit; Resistance; 
Reactance; Impedance; Electric Resonance; B. M. F. Losses In Transmission Lines; 
Measuring Instruments. 

ALTERHAT0R8: Fundamental Equation; Armature Reaction; Armature Inductance; 
Regulation; Field Excitation; Polyphase Alternators; Measurement of Power; Arma- 
ture Windings; Single-, Two- and Three-Phase Windings; Commercial Types; Reyolrlng 
Armature; RerolTlng Field; Inductor Alternators; Losses; Efficiencies; Ratings and 
Tests. 

8TVOHROK017B MOTORS: Starting; Torque and Power Output; Field Excitation and 
Power Factor; Tests. 

THE TRAVSrORMER: Physical Action; E. M. F. and Current Relations; Regnlatlon; 
Connections; Parallel and Series; Commercial Types; Efficiency; Phase Transforma- 
tion. 

THE ROTART CONYERTER: Starting; Uses; E. M. F. Relations; Hunting; Inrerted 
Rotary; Control of Direct-Current Voltage; Field Excitation; Transformer Connections; 
Power Factor; Testing. 

XEDVCnOH MOTORS: Windings; Torque and Speed; Efficiency; Starting; ^^pical 
Installations; Detailed Comparison of Synchronous and Induction Motors; Tests. 

BWrrCH-ROARD AHD STATIOH APFLXASTOEB: Typical Switch-boards for Single,- Two- 
and Three-Phase Generators in Parallel; Connecting and Cutting out an Alternator in 
Parallel; Fuses; Feeder Regulators; Potential Regulators; Ratings of Voltage Regu- 
lators; The Voltmeter Compensator; Lightning Arresters; Tables. 

FOWEB STATIONS 

THE OEVERATDIO STATION: Location; Selection of System; Slse. The Steam Plant; 
Boilers; Arrangement; Foundations; Furnaces; Draft; Engines and Turbines. Hy- 
draulic Plants; Water Turbines. Gas Engines; Efficiency. The Electrical Plant; 
Generators; Exciters; Transformers; Storage Batteries; Generator and Feeder Panels; 
Safety DeTlces. 

BTJBSTATIOirB: Buildings; Equipment; Station Arrangement; Station Records; Methods 
of Charging fqr Power. 

POWEB TSAHSHISSIOH 

OOEDTTOTORS; Material; Resistance; Weight; Insulation; Distribution Systems: Series; 
Parallel; Series-Multiple and Multiple-series; Three-wire Systems. Regulation of 
Voltage; Alternating Current Distribution. 

TRAirSMISSZON LINES: Capacity; Inductance; Calculation of Alternating-Current Lines; 
Formulae and Application; Practical Examples of Line Calculation. Orerhead Lines; 
Location; Supports; Poles; Insulators; Pins; Stresses sustained by the Lines; Under- 
ground Construction; Solid, Trench and Dra wing-in Systems; Earthenware Conduits; 
Cables; Selection of Voltage; Protection of Circuits. 
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Partial list of the well-known authorities and educators who personally 
have prepared the Instruction papers for correspondence study. 



CHARLES L. GRIFFIN, S. B.. 

Semet-Solvay Company. 
EDWARD R. MARKHAM, 

Harrard Unlverelty. 
WALTER B. SNOW. S. B., 

B. F. Sturteyant Company. 
WILLIAM T. McCLEMENT. A. M.. 

Armour Institute of Technology. 
JAMES RITCHEY. 

Armour Institute of Technology. 
WILLIAM NEUBBCKER, 

New York Trade School. 



FREDERICK W. TURNER, 

Mechanic Arts High School, Boston. 
WALTER S. LELAND, S. B.. 

Mass. Institute of Technology. 
ARTHUR L. RICE, M. M. B., 

Editor, "The Engineer." 
ERVIN KENISON, S. B., 

Mass. Institute of Technology. 
RALPH H. SWEETSBR, S. B., 

The Algoma Steel Co.. Ltd. 
JOHN LORD BACON, 

Lewis Institute. 



COTTBSES 

MECHANICAL ENGINEERING 

MECHANICALrELECTRICAL ENGINEERING 

SHfiET METAL PATTERN DRAFTING 
SHOP PRACTICE 
BOILER MAKERS' COURSE 

TOOL MAKERS' COURSE 

SHEET METAL WORK 

METAL ROOFING 

CORNICE WORK 

TINSMITHING 




HECHANICAI ENOINEEBINQ 

ROBABLY no other branch of human knowledge has 
made such rapid progress during the last century as 
has Mechanical Engineering. Evidences of this are 
found in the improvement in the iron and steel in- 
dustries, in agricultural implements, in textile ma- 
chinery and in the creation of hundreds of new in- 
dustries. The field of Mechanical Engineering is so 
broad that no one can expect to become expert in its whole extent. It 
includes steam engineering, the practical management of electrical 
machinery and the mechanic arts — pattern making, forging, foundry 
and machine shop w^ork, tool making and sheet-metal work. This 
necessitates a division of the instruction; in this department special 
attention is given to the mechanic arts, leaving steam engineering to 
another department. 

The general preliminary work — ^mathematics, the principles of 
machines, elementary chemistry and metallurgy — are the same in this 
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course as in other branches of engineering. In addition to instruc- 
tion in shop, practice, the details of boilers and engines are dis- 
cussed so that the mechanic working on steam machinery may know 
the relation of the parts to each other and to the whole machine. 

In the Sheet-Metal Work, methods and principles are taught in a 
very thorough manner so that the student may take up new problems 
with little difficulty. As the laying out of patterns requires a working 
knowledge of intersections and developments, this portion of the 
course follows the study of projections in Mechanical Drawing. 



MECHANICAL ENGINEERING COURSE 

Prepared for Machinists, ToolmakerSy Patternmakers, Mouiders, Black- 
smiths, Foundrymen, Builders of Boilers, Engines and General Machinery, 
Designers, Draftsmen, Engineers, Contractors, Superintendents and Fore- 
men of Shops and Foundries. 

INSTRUCTION PAPERS IN THE COURSE 



Arithmetic Tart I. 
Arithmetic Part II. 
Arithmetic Part III. 
Elementary Algebra and Men- 
suration. 
Mechanics Part I. 
Mechanics Part II. 
Mechanism. 
Heat. 

Elements of Chemistry. 
Metallurgy. 

Construction of Boilers. 
Types of Boilers. 
Boiler Accessories. 
Pattern Making Part I. 
Pattern Making Part II. 
Foundry Work Part I. 
Foundry Work Part II. 
Forging. 

Machine Design Part I. 
Machine Design Part II. 
Steam Pumps. 
Steam Engine Part I. 
Indicators. 
•Gas Producers. 



•Optional. 



Tuition $70.oa 



•Gas Engines. 

Valve Gears. 

Steam Engine Part II. 

Machine Shop Work Part I. 

Machine Shop Work Part II. 

Machine Shop Work Part III. 

Tool Making Part I. 

Tool Making Part II. 

Tool Making Part IIL 
•Algebra Part I. 
•Algebra Part II. 
•Geometry. 
•Trigonometry and Logarithms. 

Mechanical Drawing Part L 

Mechanical Drawing Part 11. 

Mechanical Drawing Part III. 
- Mechanical Drawing Part IV. 

Mechanical Drawing Part V. 

Mechanical Drawing Part VI. 
•Advanced Machine Design 

Part I. 
•Advanced Machine Design 
Part II. 

•Sheet Metal Work Part I. 

•Sheet Metal Work Part II. 

Payable Monthly. 
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SYNOPSIS OF COURSE 

OEHEBAL STUDIES 

ASITHMBTIC. BLBMBHTART ALGEBRA AHD ) 

KBHSURATION, UntCHAIflCS, MBCBAHISH, ( SBB gTlTOPgIS PA6B 106 

HBAT, BLBMBBTB OF CHBMI8TRT, USTALUSRGJ ) 

STEAM BOHEBS 

COVBT&VCTIOH OT BOZLEBfl: Haterlalf; Testing; Ponchlnc; Drilling; Blretliif; 
Joluta; Arrangement of Plates; Staying; Expanding Tabes; Pomace Fines; Calking; 
General Beqnirements; Grate Area; Steam and Water 
Spaces; Heating Surface; Formulas for Thickness and 
Allowable Pressnre; Formulas for Blreted Joints; Flues, 
Tubes and Stays; lianlioles; Brackets; Uptake; Chimney. 




TT7E8 OF BOILEBS: Cornish; Lancashire; Galloway; Mul- 
titubular; Vertical Boilers; Manning; Fire Engine; etc. 
Water Tube Boilers: Babcock ft Wllcoz; Boot; Heine; Almy; BelleTlUe; Yarrow; 
Thomeycroft; Field. Marine and Locomotire Boilers. 

BOZLEB AG0E8S0BIES: Furnaces; Grate; Smoke Prevention; Mechanical Stokers; Fuel 
Economizers; Natural and Forced Draft. Valves: Globe; Gate; Check; Safety. 
Blow Out Apparatus; Gage Cocks; Gage Glasses; Pressure Gages; Fusible Plugs; 
Separators; Traps; Supports; Manholes; Pipes; Pumps; Heaters; Injectors; Horse 
Power; Factors of Evaporation; Corrosion and Incrustation; Explosions. Fuels. 

MACHINE DESIGN 

BEE 8TH0P8Z8 PAGE 49 

STEAM ENGINES 

PTTXPS: Principles; Suction; Forcing; Jet; Rotary; Double Acting; Lift; Plunger; 
Geared; Duplex; Compound; Centrifugal. Valves: Arrangement of Parts; Capacity; 
Proportions; Sizes for Boiler Feed; Piping; Foundation; Packing; Lubrication; 
Speed; Running; Principal Types. 

PARTS OF STEAK ENGINE: Cylinder; Piston; Crank Crosdiead; Valve; Eccentric. 
Types; Simple; Compound; Triple Expansion; Quadruple Expansion; High Speed; 
Pumping Accessories; Condensers; CooliJig Towers; Fly Wheel; Governor; Lubrication; 
Steam Turbine; De Laval; Parsons; Advantages over Reciprocating Type. 

INDICATORS; Diagrams; Mean Effective Pressure. Crosby, Thompson and Tabor Indi- 
cators; Reducing Motions; Taking Diagrams; Calculation of Horse Power. Table of 
Engine Constants; Measuring Area of Card; Planlmeter; Indicator Cards; Actual; 
Ideal; Cards for Compound and Triple Expansion Engines; 
n Combined Cards. Faults: Causes and Remedies. 

/^W-J — | TALVE GEARS: SUde Valve; Details; Operation; Eccentric; 

^ _-H /'JJ^^^^y- Valve Diagrams; Zeuner Diagram; Design of Slide Valve; 

(S^ m fiy\ ^^^ ^' Parts; Setting; Equal Lead; Equal Cut Off. Re- 

1^^ " vlkk^J/ versing Gears; Stephenson: Gooch; Allen; Joy Valve Gears. 

^^ l^^^^l - Other Valves: Piston; Double Ported; Trick; Corliss. 

^ ■ ■ ■ m^ Methods of Balancing Valves. 

ACTION OF HEAT: Gases; Boyle*s IjSW; Saturated and Superheated Vapor; Efficiency 

of Actual Engine; Losses; Initial Condensation. Devices for Economy: Lagging; 

Jacketing; Superheating; Condensing; Measurement of Vacuum; Compounding; Cw- 

Uss Valves; Separators. Piston Speed; Ratio of Expansion. 
WORK DONE IN -CnTUNDER: Indicator; Formulas; Crank Action; Turning Moment. 

Testing: Indicators; Scales; Meters; Gages; Calorimeter; Brake; Log of Test. 
STEAK TOUBINE: Steam Consumption, etc. 

GAS PBODUCEBS 

GAS PRODXTCERS: Introduction; Analysis; Gaseous Fuels; Manufacture; Operation; 
Fuel; Losses; Heat Balance; Claaslflcation; Types; Induced Draft Gas Producer; 
Suction Gas Producer; Bi-Product Gas Producer; Gas Cleaning; Uses; Gas Producer 
Power Plants; Steam Boilers; Ceramic Kilns; Metallurgical Furnaces; Conclusion. 

QAS Am) OIL ENOIXTES 

GAS AND OIL ENGINES: External Combustion Motor; Internal Combustion Motor; 
Lenoir Gas Engine; Otto Cycle; Construction; Explosive Mixture; Operation; Ex- 
haust; Valves; Pressures and Temperatures; Adlabatlc Expansion; Work Done; Hot 
Tube Ignition; Jump Spark; Wipe Spark; Governing; Starting; Water Jacket; Coal 
Gas; Water Gas; Producer Gas; Fuel Consumption; Oil Engine; Gasoline Engine; 
Crude Oil Engine; Diesel Cycle. 
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SHOP PEACTICE 



PATTEEN KAXINO: Material; Kinds of Wood; Warping; Twisting. Tools; Saw; 
Plane: Chisel; Qonge; Square; Gaages; Compasses; Calipers. Machines; Trimmer; 
Grindstone; etc. Molding: Constmction of Pattern; 
Working from Drawings; Shrinkage; Draft; Bappage; 
Simple Patterns: Boshing; Finishing Patterns: Shel- 
lac; Sand Paper; Gluing; Hand Screws; Pulley; 
Segments; Hand Wheel; Metal Patterns; Engine 
Crank; Disc Crank; Lathe Chuck; Large Cylinders; 
Engine Cylinders; Globe Valve; Gear Wheels; Tem- 
plates; Patterns tor Berel Ctears; Columns. 

FOmrDET WORK: Cupola; Charging; Blast; Flnz; 
Preparation of Sand; Flasks; Loam; Binders. Tools: 
Shovel; Swab; Bellows; Bammer; Lifter; Smoother; 
etc. Molding: Molding Board; Drag; Pattern; Cope; Gating. Dry and open Sand Mold- 
ing; Loam Molding; Loose Pieces. Gates and Gating. Venting and Pouring: Vent 
Wires; Ladles; Daubing. Grades of Iron: Pig; Forge Irons. Castings: Cooling; 
Cleaning: Effect of Shape. Gaggers; Chaplets; Molding Columns; Gears; Pulleys; 
Pipes; Cylinders; Steel Castings; Brass Work; Shop Management; etc. 

FOBOnrO: Wrought Iron; Steel; The Forge: Tuyeres; Fuel; Blast Tools: Hammer; 
Anvil; Tongs; Chisels; Flatter; Swages; Punches; etc. Forging and Finishing: 
Staples; Bolto; Hooks; Tongs; Wrenches; etc. Tool Dressing. Welding and Tem- 
pering: Temperature; Scale; Flux; Scarfing; Butt and Lap Welding; Welding Steel 
to Wrought Iron. AnneaUng; Case Hardening; Brazing. Power Tools: Hammers; 
Punches; Shears; Drop Forges; Bolt Headers; Presses. Forging Shafts, Connecting 
Bods; Cranks; etc. Shop Suggestions: Shrinkage; Expansion. 

XACHIHE SHOP WORK: Hand Tools: Hammer: ^Center Punch; Surface Gauge; Scales; 
Calipers; Micrometer; Vernier Micrometer; Gauges; 
Chisels; Files and Filing; Drills; Reamers; Taps 
and Dies. Lathes and Tools; Chucks; Dogs; Man- 
drels; Centering; Turning Tools; Turning; Tool 
Posts; Boring Tools; Cutting Speed; Grinding; Turn- 
ing a Taper; Taper Attachment; Eccentric Turning.* 
Boring. Boring Bars. Screw Cutting; Tools; Lead 
Screw; Gears: Compound Lathe; Chasing. Dulling 
in Lathe; Chucks. Drill Press; DrilUng; Holding 
Work. Planer: Tbols; Holding Work. Plate Plfner. 
Shaper and Blotter. MilUng Machine. Mills; Speed 
of Mills; Tables; Interchangeable Work. Grinding; 
Laying out Work; Shop Suggestions; Surface Plfte; 
Drilling Hard Metals; Fitting Brasses; Fluting Roll- 
ers; Pickling; Lining up Shafting. 

TOOL MAKINO: Measuring Instruments; Annealing, Hardening, 
and Grinding Twist Drills. Reamers: Kinds; Cutting 
Edges; Straightening; Grinding; AdJusUble Reamers; 
Reamer Holders. Expanding Mandrels; Eccentric Arbors. 
Milling Machine Arbors. Taps: ^Flutes; Hardening; 
Screw Die Hobs; Releasing Tap Holders. Screw Cutting 
Dies: Cutting Edges; Clearance; Spring Screw Threading 
Dies. Die Holders. Counterbores: Facing Tool with In- 
serted Cutter; Inserted Pilots; Combination Counterbores. 
Hollow Mills. Forming Tools: Holders. Milling Cutters: 
Teeth; Hardening and Grinding Hole to Siae; Interlocking, 
Nicked and Inserted Teeth; End Mills; Spiral Mills; T-slot 
Cutters; DrlU Jigs; Slab Jigs; Bushings; I^gs; Leaf; Box 
Jigs. Punch and Die Work: Guide; Stripper; Gauge Pin; 
Shear. The Punch: Laying Out; Shear; Locating Pins; 
Bending Dies; Forming Dies. Gauges: Accuracy; Grinding: 
Lapping. 





HATEEKATICS 



ALGEBRA, 6B0MBTRT. j 

TSIGOVOMBIRT AHP L06ASITHM8 I 



- SEB STirOPSIS PAGE 169 



MECHANICAL DEAWDTG 

8BB 8TH0P8I8 PAGE 161 
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MECHANICAL-ELECTRICAL ENGINEERING 
COURSE 

ZVGLITDZVO KEOEAHIGAL DRAWXVO 

Prepared for Eiectrleiant, Superintendents and Foremen of Engineer- 
ing Plants, Machinists, Iron Workers, Inspectors, Designers^ Draftsmen, 
Builders of Machinery, Instructors, Students, and others who desire a 
thorough knowledge of the Mechanical-Electrical Field. 



INSTRUCTION PAPERS IN THE COURSE 



Arithmetic Part I. 

ArithmeUc Part II. 

Arithmetic Part III. 

Elementary Algebra and Men- 
suration. 

Mechanics Part I. 

Mechanics Part II. 

Mechanism. 

Heat 

Elements of Chemistry. 

Metallurgy. 

Elements of Electricity. 

The Electric Current. 

Machine Design Part I. 

Machine Design Part II. 

Theory of Dynamo-Electric Ma- 
chinery. 

Direct Current Dynamos. - 

Direct Current Motors. 

Types of Dynamo-Electric Ma- 
chinery. 

Construction of Boilers. 

Types of Boilers. 

Boiler Accessories. 

Steam Pumps. 

Steam Engine Part I. 

Indicators. 

Steam Engine Part II. 

Pattern Making Part I. 

Pattern Making Part 11. 

Foundry Work Part I. 

Foundry Work Part II. 



Forging. 

Machine Shop Work Part I. 

Machine Shop Work Part 11. 

Machine Shop Work Part III. 

Algebra Part I. 

Algebra Part II. 

Geometry. 

Trigonometry and Logarithms. 

Electrical Measurements. 

Alternating Current Machinery 

Part I. 
Alternating Current Machinery 

Part II. 
Alternating Current Machinery 

Part III. 
Alternating Current Machinery 

Part IV. 
Alternating Current MsehlD«rj 

Part V. 
Alternating Current Machloerj 

Part VI. 

Mechanical Drawing Part I. 

Mechanical Drawing Part II. 

Mechanical Drawing Part III. 

Mechanical Drawing Part IV. 

Mechanical Drawing Part V. 

Mechanical Drawing Part VI. 
^Advanced Machine Design 

I»art I. 
^Advanced Machine Design 

Part II. 
•Gas Producers. 
*GaB Engines. 



•Optional. 



Tuition $70.00. Payable Monthly. 
^ 48 



Digitized by 



Google 



SYNOPSIS OF COURSE 

GENERAL STTTDIES 

AEirmfTrrac, elexevtaby algebra and \ 

XEVSVRATION, XEOHANIOS, XECHABISX, ( 8EE 8TH0P8ZS PAGE 166 

BEAT. ELEMEHTS OF CHEMI8TBY, METALLTTBOT ) 

ELECTBICITT 

ELEMENTS OF ELECTBICITT: Magnetifim; Magnetic Indaction; Static Electricity; 
Insnlators; Condactora; Cbargea; Electric Macbinea; Condenaers; Dynamic Electricity; 
E. M. F.; Reslatance; Cella; Solenoid; Electro-magneta; Induction Coila; Applicationa; 
Telephone; Telegraph. 

ELECTBIC GTTBBENT: Realatance; Conductance; Tables; Calculations; Coefficients; 
Wire Tables; Ohm's Law; Circuits; Fall of Potential; Electric Energy; Power; 
Coulomb; Joule; Watt; Mechanical Equivalent; Plants; Commercial Efficiency. 

THEOBT OF DTNAXO-ELECTBIC XAOHINEBT: Symbols; Tables; Lines of Force; In- 
duction; The Generator; Commutator; Permeability; Saturation; Hysteresis; Arma- 
ture Reaction; Neutral Point; Lead; Demagnetisation; Types of Fields; Series, 
Shunt and ComiMUnd Windings. 

DIBECT CXTBBENT DTNAXOS: Constant Current; Constant Potential; Series, Shunt and 
Compound Dynamos: Characteristic Curves: External; Internal; Total. Long and 
Short Shunt. Magneto-motive Force; Magnetic Reluctance; Magnetizing Force. Field 
Magnets. Dynamo Constiuction : Armature; Armature Core and Windings; Binding 
Wires; Closed and Open Coil Armatures; Commutators; Brushes; Brush Holders; 
Field Magnets and Coils. Sparking. Installation. Operation. Testing. 

DIBECT GTTBBENT X0T0B8: Principles; Equations; Counter E. M. 
F.; Torque and Speed; The Prony Brake; Shunt and Series 
Motors; Compound Motor; Series Motor; Regulation; Trans* 
formers; Generator and Motor in Combination; Calculations. 

TYPES OF DYNAXO-ELECTBIC XACHINEBY. DIBECT CITBBENT. 

Classes; Methods of Driving; Types: General Electric; Crocker- 
Wheeler; Westlnghouse; Bullock; C and C; Holtzor-Cabot, etc.; 
Electrolytic Work; Arc Lighting Generators; Railway Motors; 
Motor-Generators and Dyna-motors. 

ELECTBICAL KEASTTBEICENTS: Units; Symbols for Physical Qnan- 

• titles. Galvanometers; Rheostats: Voltmeters; Ammeters; 

Wattmeters; Measurement of Resistance. Locating Faults; 

E. M. F. of Alternating Currents, Calibration of Voltmeters and 

Ammeters.. Measurement of Energy. Quantity and Capacity. 

ALTEBNATING CXTBBENT MACHINEBY: Types of Alternators; Connections; ExdU- 
tlon;. Regulation; Driving; Testing. Synchronous Motors; Starting; Torque; Output. 
Induction Motors: Operation; Condensers: Typical Installations. Transformers:. 
Vector Diagrams; Phase; Losses; Connecting; Protective Devices; Special Types. 
Synchronous Converters: Rotary; Theory; Windings; VolUges; Excitation; Limit of 
Frequency; Special Apparatus. 

MACHINE DESIGN 

DEFINITION AND BELATION: Theoretical and Commercial Considerations: Invention; 

Original Design; Handbooks; General Reference 
Books; Empirical Data; Calculations; Notes; 
Records. 




CONSTBTTCTIYE XECHANICS AND DESIGN: Forces; 
Moments; Beams. Tension; Compression; Tor- 
sion; Friction and Lubrication. Working Stresses; 
Strains. Analysis of Conditions and Forces; Theoretical Construction; Practical 
Modification; Delineation and Specification. 

APPLICATION TO POWEB TBANSXISSION: Speed Ratio; Power; Load; Efficiency; 
Preliminary Calculation; Layout; Design of Parts; Belts; Pulleys; Shafts; Gears. 
Couplings; Clutches; Brakes. Bearings; Brackets; Stands; Bolts; Nuts; Screws; 
Keys; Pins; Cotters. 

SmPLE MACHntB ELEMENTS: Types; Materials; Shop Machinery; Processes; Con- 
struction; Cost; Competition: Machinery Market. 

PLATES: Working Detail Drawings of Parts in a Practical Case of Power Transmission. 
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STEAH BOHESS 

COVBTBirOnOV of BOILERB: Materials; TeaUng; Puncbinc; Drilling; Blreting; 
Jointa; Arrangement of Platea; Staying; Expanding Tubes; Famace Fluea; Calking; 
General Requirementa; Grate Area; Steam and Water Spaces; Heating Surface; 
Formulas for Tbickness and Allowable l*re88ure; Formulas for Riveted Jointa; Flues, 
Tubes and Stays; Manholes; Brackets; Uptake; Chimney. 

TYPES OF BOILERS: Cornish; Lancashire; Galloway; Multitubular; Vertical Boilers; 
Manning; Fire Engine; etc. Water Tube Bolters: Baboock & Wilcox; Root; Heine; 
Almy; Belleyille; Yarrow; Thornycroft; Field. Marine and Locomotive Boilers. 

BOILER ACCESSORIES: Furnaces; Grate; Smoke Preven- 
tion; Mechanical Stokers; Fuel Economlsers; Natural and 
Forced Draft. Valves: Globe; Gate; Check; Safety. Blow 
Out Apparatus; Gage Cocks; Gage Glaases; Preaaure 
Gages; Fusible Pluga; Separators; Traps; SupporU; 
Manholes; Pipes; Pumps; Heaters; Injectors; Horse 
Power; Factors of Evaporation; Corroaion and Incrusta- 
tion; Explosions. Composition and Heat Value of Fuels. 
Care of Boilers. 

SHOP PBACTICE 

PATTERN MAXnrO: Material; Kinds of Wood; Warping; Twisting. Tools; Saw; 
Plane; Chisel; Gouge; Square; Gauges; Compaases; Calipers. Machines; Trimmer; 
Grindstone; etc. Molding: Construction of Pattern; Working from Drawings; Shrink- 
age; Draft; Rappage; Simple Patterns: Bushing; Finishing Patterna: Shellac; 
Sand Paper; Gluing; Hand Screws; Pulley; Segments; Hand Wheel; Metal Patterna; 
Engine Crank; Disc Crank; Lathe Chuck; Large Cylinders; Engine Cylinders; Globe 
Valve; Gear Wheels; Templates; Patterns for Bevel Gears; Columns. 

FOVKDRT WORK: Cupola; Charging; Blast; Flux; Prepsration of Sand; Flasks; 
Loam; Binders. Tools: Shovel; Swab; Bellows; Rammer; Lifter; Smoother; etc. 
Molding: Molding Board; Drag; Pattern; Cope; Gating. Dry and Open Sand Mold- 
ing; Loam Molding; Loose Pieces. Gates and Gating. Venting and Pouring: Vent 
Wires; Ladles; Daubing. Grades of Iron: Pig; Forge Irons. Caatings: Cooling; 
Cleaning; EflTect of Shape. Gaggers; Chaplets; Molding Columns; Gears; Pulleya; 
Pipes; Cylinders; Steel Castings; Brass Work; Shop Management; etc. 

FOROIVO: Wrought Iron; Steel; The Forge: Tuyeres; Fuel; Blast. Tools: Hammer; 
Anvil; Tongs; Chisels; Flatter; Swages; Punches; etc. Forging and Finishing: 
Staples; Bolts: Hooks; Tongs; Wrenches; etc. Tool Dressing. Welding and Tem- 
pering: Temperature; Scale; Flux; Scarfing; Butt and Lap Welding; Welding Steel 
to Wrought Iron. Annealing; Case Hardening; Brazing. Power Tools: Hammers; 
Punches; Shears; Drop Forges; Bolt Headers; Presses. Forging Shafts. Connecting 
Bods; Cranks; etc. Shop Suggestions: Shrinkage; Expansion. 

MACHIKE SHOP WORK: Hand Tools; Hammer; Center 
Punch; Surface Gauge; Scales; Calipers; Microm- 
eter; Vernier Micrometer; Gauges; Chisels; Files 
and Filing; Drilla; Reamers; Taps and Dies. Lathea 
and Tools; Chucks; Dogs; Mandrela; Centering; 
Turning Tools; Turning; Tool PosU; Boring Tools: 
Cutting Speed; Grinding; Turning a Taper; Taper 
Attachment; Eccentric Turning. Boring. Boring 
Bars. Screw Cutting; Toola; Lead Screw; Gears; 
Compound Lathe; Chasing. Drilling in Lathe; 
Chucks. Drill Press; DrilUng; Holding Work. 
Planer: Tools; Holding Work. Plate Planer. Shaper 
and Slotter. Milling Machine. Mills; Speed of Mills; 
Tables; Interchangeable Work. Grinding; Laying 
out Work; Shop Suggestions; Surface Plate; Drilling 
Hard Metals; Fitting Brasses; Fluting Rollers; 
Pickling; Lining up Shafting. 

STEAM ENGINES 

PUIiPS: Principles; Suction; Forcing; Jet; Rotary; Double* Acting; Lift; Plunger; 
Geared: Duplex: Compound: Centrifugal. Valves: Arrangement of Parta; Capacity; 
Proportions; Sizes for Boiler Feed; Piping; Foundation; Packing; Lubrication; 
Speed; Running; Principlea Typea. 

PARTS OF STEAM EKOIVE: Cylinder; Piston; Crank Crosshead; Valve; Eccentric. 
Types; Simple; Compound; Triple Expansion; Quadruple Expanaion; High Speed; 
Pumping Accessories; Condensers: Cooling Towers; Fly Wheel; Governor; Lubrication; 
Steam Turbine; De Laval; Parsons; Advantages over Reciprocratlng Type. 

DTDICATORS: Diagrams; Mean Bffective Pressure. Crosby, Thompson and Tabor Indi- 
cators; Reducing Motions; Taking Diagrams: Calculation of Horse Power. Table of 
Engine Constants; Measuring Area of Card; Planimeter; Indicator Cards; Actual; 
Ideal; Cards for Compound and Triple Expansion Engines; Combined Cards. Faults: 
Causes and Remedies; Calculation of Steam Consumption from Card. 
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▲OTZOV OF HEAT: Gaaei; Boyle'f Law; Saturated and Saperfaeated Vapor; Bffldency 
of Actaal Bn^ine; Lomm; Initial Oondenaatlon. I>eTlce8 for Bconomj: Lagging; 
Jacketing; Superheating; Condensing; Measurement of Vacuum; Compounding; Cor- 
liss Valres; Separators. Piston Speed; Ratio of Bzpansion. 

WORK BOVE nr OYLIHDER: Indicator; Formulas; Crank Action; Turning Moment. 
Testing: Indicators; Scales; Meters; Gages; Calorimeter; Brake; Log of Test. 

HATHEKATICS 

ALGEBRA, OEOKETST, 



!■ 



TBIOOHOMEXBT AKB L0eABITH«8 ' '^ 8™0MI8 PAGE 1« 

MECHANICAL DBAWHTO 

SEE 8TX0P8IB PAGE 168 



SHEET METAL PATTERN DRAFTING 

nrCLUDDTO MECHANICAL DRAWINO 

A complete practical course In Sheet Metal Work and Drafting pre- 
pared for all classes of Sheet Metal Workers, Roofers, Contractors, Tin- 
smiths, Plumbers, etc. 

INSTRUCTION PAPERS IN THE COURSE 

Arithmetic Part I. Mechanical Drawing Part IIL 

Arithmetic Part IL Tinsmithing. 

Arithmetic Part III. Sheet Metal Work Part I. 

Elementary Algebra and Men- Sheet Metal Work Part II. 

snratlon. Metal Roofing. 

Mechanics Part I. Cornice W^ork. 

Mechanics Part II. •Algebra Part I. 

Mechanism. •Algebra Part II. 

Heat. •Geometry. 

Elements of Chemistry. •Trigonometry and Logarithms. 

Metallurgy. •Mechanical Drawing Part IV. 

Mechanical Drawing Part I. •Mechanical Drawing Part V. 

Mechanical Drawing Part II. •Mechanical Drawing Part VI. 



•Optional. 

Tuition $55.00. Payable Monthly. 



SYNOPSIS OF COURSE 

GENERAL STTTDIES 

ASirmitETIC, ELEXENTABT ALGEBRA AKD ^ 

XENSiriATIOV, XEOHANICS, ME0HAHI8M. > SEE 8TN0P8I8 PAGE 166 

HEAT, ftLEXENTB OF OHEXIBTBY, XETALLTTBGY ' 

HECHANICAI DEAWDTQ 
PARTS I, II AND III 

XVBTBXTlIEtfTS AXD MATERIALS: Drawing Paper; Board; Pencils; T-Squarea; Tri- 
angles; Compaaaes; Line Pens; Scales; Irregular Cnryes; Lettering Plates: Exercises. 
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OEOXETBIGAL DRAWIVO: Llnefl; ▲nfflet; Triangles; Qnadrilaterials; ParaUelogramt; 
Bhombas; Pentagon; Hexagon; Circles; Measurement 
of Angles. Solids: Prisms; Pyramids; Cylinders; 
Cones; Frustrams; Spheres. BlUpse; Parabola; Hyper- 
bola; Cycloid and Inyolate Curves. Plates: Twenty -eight 
I^blems in Geometrical Drawing. 

FBOJEOnOVS: Orthographic: Plan and Elevation; Projec- 
tion of Points. Lines, Surfaces and Solids. Third Plane of 
Projection; True Length; Shade Ldnes; Light and Dark 

Surfaces. Intiersectlons and Developments: Intersections of Planes with Cones and 
Cylinders; Development of Prisms, Cylinders, Cones, etc. Development of Elbow. 
Isometric: Isometric Axes; Cube; Cylinder; Directions of Rays of Light. Plan and 
Elevation of Pentagonal Pyramid. Vertical and Horizontal Projections. Oblique 
Projections: Difference between Oblique Projection and Isometric. Shade Lines; Co- 
ordinates. Isometric of House, Box, etc. Oblique Projection of Crank Arm. 

XJHE SHADIHO AND LETTERIKO: Gndatlons of Light and Shade on Curved Surfaces; 
Shading Cylinders, Cones, Spheres, etc. Sises and Spacing of Letters; Gothic and 
Bofban Alphabets; Architectural Letters; Titles for Working Drawings. Plates. 



SHEET METAL WOBE 

TIN BMITUUrG. Principles and Methods of Construction; Tables; Capacity of Vessels; 
Shop Tools; Methods of Obtaining Patterns; Joints; Intersections and Developments: 
Prisms; Cylinders; Cones; Pyramids. Practical Tinware Problems: Short Rules; 
Allowance for Seaming and Wiring; Notching the Patterns; Transferring Patterns. 
Patterns for Pail, Funnel, Scoop, Pan, Coffee Pot, Foot Bath. Wash Boiler, Quari 
Measure, Scale Scoop, Dust Pan and Colander. Plates: Problems involving Intersec- 
tions and Developments of Cones and Cylinders. Pattern for Oil Tank. 

BEEET METAL WORK: Tables; Tools; Methods of Obtaining Patterns; Intersections. 

and Developments. Approximate Developments. Circular Molds. Practical Shop 

Problems: Bathtub, Hip Bath, Funnel Strainer, Pail, Sink Drainer. Ventilator, Elbows 

in Rpund, Square and Oval Pipes, Tapering Elbows in Round and Square Pipes. Tapering 

Elbow Round to Oval. Rain-water Cut-off, Transition Piece in Rectangular Pipe. Curved 

Rectangular Chute, Hopper Register Box, Transition Piece from Round Base to Round 

Top placer Vertically. Offset Round to Oval, Threeway 

Branch Round to Round. Two-branch Fork Oval to Round, 

Tapering Flange Around Pipe Passing Through an Inclined Roof. 

Round Pipe Intersecting Conical Furnace Top; to One Side of 

' Center of Top, Sphere, Ogee Basin. Brewer's Kettle, Moulded 

Cap on Stack, Elbows in Heavy Metal, Intersecting Pipes In 

Boiler Work, Gusset Sheet on Boiler, Scroll Signs in Heavy 

MeUl. 

METAL ROOFIKO: Skylight Work: Tables; Tools; Patterns; 
Shapes of Bars and Curbs; Pitch; Hipped; Turrets; Con- 
servatory: Photographic; Extension; Louvred. Ventilator; 
Curb; Hip Bar; Length of Bars. Coverings: Mensumtlon; 
Preparing Sheets; Laying; Base Flashings; Cap Flashings; 
Solder; Roof Flashing for Soil Pipes; Standing Seam Roofing: 
Locking Sheets; Preparing Roll; Bending; Cleats; Seaming; 

Finishing; Eaves and Ridge; Counter Flashing; Corrugated Roofing and Siding: Tables; 

Fastening Wood to Iron; Laving a Valley; Flashing Around Chimneys and Smokestack. 

End WaU Flashings. Ridge RoUs; Sidings and Awnings; Shapes of Flat Casings. 

CORNICE WORK: Shop Tools; Molding; Miters; Molding on Plane and Curved Surfaces; 
Square Panel Miter; Triangular Panel Miter; Miters of Different Profiles; Molding 
Intersecting Pilaster. Gable Molding: Square Turret; Horizontal Returns at Top and 
Foot of Segmental Pediment. Gable Molding; Gutter Miters; Moldings with Different 
Projections: Star; Hip Ridge Miter; Eyebrow Dormer; Bay Window. Curved Mold- 
ings: Principles; Plane Flare; Cove Mold; Ogee Mold; Bead; Bottom of Circular 
Bay; Molding curved in Plan and in ElevaUon. BuU's-Eye Window. 



MECHANICAL DEAWINQ 

PARTS IV, V AND VI 

WORXINO DRAWINGS: Lines: Full; Invisible; Shade; Center; Extension; Dimension. 
Location of Views; Cross Sections; Crosshatching ; Dimensions; Finished Surfaces; 
Material; Conventional Representations of Screw Threads. Bolts and Nuts. Methods 
of Drawing Hexagonal and Square Nuts. Threads in Sectional Plecos; Broken Shafts. 
Columns, etc. Tables of Standard Screw ThreadR, Bolts and NuU. Scale Drawing; 
Assembly Drawing; Blue Printing; Formulas for Solutions for Blue-Print Paper. 
PUtes. 
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WORXnrO shop DRAWIKOB: Plan and Scope of Advanced Work; Essentials; Complete- 
ness of Drawings; Cost of Producing; Method of Procedure. 

DUPLEX Pimp PLATES: Rating of Pump; Steam-End Layout; Moulding and Machining 
of Steam End. Dimensions and Letters; System; Accuracy; 
Clearness; Completeness; Character; Inking and Tracing: 
Dimensions; Abbreviations; Piston Rod and Valve Stem; 
Molding and Machining: Steam Chest and Valve; Valve-Mo- 
tion Layout and Details; Yoke; Stuffing Boxes; Brackets; 
Water-end Layout; Water Cylinder; Cap; Air Chamber; 
Plunger; Valve Details; Foundation; General Drawing. 

ORDER SHEETS: List of Castings and Miscellaneous Parts: 
Bolts; Nuts; Pins; Special Fittings; Wrenches. Plates. 

DETAILED DRAWINGS: The Helix; Pitch; Springs; Conventional Representations; 
V-Thread; Square Thread; Standard Thi-eads. Cams: Kinds of Motion; Designing. 

GEARING: Belt: Parallel Shafts; Open and Crossed Belts; Quarter-Turn Belt; Re- 
versible Quarter-Turn Belt with Two Guide Pulleys; With One Guide Pulley. Belts 
Connecting Non-Parallel Shafts whose Axes Intersect. Belt Holes, Tooth Gearing: 
Pitch Circles; Addendum; Back Liash; Diametrical Pitch; Cycloldal and Involute 
Gears; Eploydoldal Spur Gears. Annular Gears; Rack and Pinion; Involute Gears; 
Bevel Gears. Plates. 




HATHEHATICS 

ALGEBRA, GEOMETRY, 
TRI^NOXETRY AND LOGARITHMS 



I SEE SYNOPSIS PAGE 189 



SHOP PRACTICE COURSE 

INCLUDING MECHANICAL DRAWING 

A short practical course prepared for Machinists, Toolmalcers, Pat- 
ternmalcers, Blacksmiths, Foundry-men, Designers, Draftsmen, Inventors, 
Builders of all kinds of Machinery, Superintendents, and Foremen In all 
branches of Engineering, Instructors and Students. 



INSTRUCTION PAPERS IN THE COURSE 

Arithmetic Part I. Machine Shop Work Part I. 

Arithmetic Part II. Machine Shop Work Part II. 

Arithmetic Part III. Machine Shop Work Part III. 

Elementary Algebra and Men- Toolmaklng Part I. 

suratlon. Toolmaklng Part II. 

Mechanical Drawing Part I. Toolmaklng Part III. 

Mechanical Drawing Part II. Pattern Making Part I. 

Mechanical Drawing Part III. Pattern Making Part IL 

Mechanical Drawing Part IV. Foundry Work Part I. 

•Mechanical Drawing Part V. B^oundry Work Part II. 

•Mechanical Drawing Part VL Forging. 

Metallurgy. 



•Optional. 

Tuition $50.00. Payable Monthly. 

Iilote.— Last live subjects sent In any order, as requested. 



SYNOPSIS OF COURSE 
ABITHHETIC 

FXTHDAIIEVTAL PEOCESSES: Units; Numbers: Concrete and Abstract; Like and UnUke. 
NoUtlon; Numeration; Value; Arabic and Roman Numerals; AddiUon; Subtraction; 
Multiplication; Division; Factoring; Cancellation. 
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FSAGTI0V8: Deflnltlons; Proper and Improper rractitms; RedactloD of Fractlona; Least 
Common Multiple; Least Common Denominator; Addition, 
Subtraction, Multiplication and Dirlaion of Fractions. 

DECDCALS: Definitions; System of Notation; Addition, Sub- 
traction, Multiplication and Dlylslon of Decimals; Symbols 
of Aggregation. 

PEBOEKTAOE: Definitions; Decimals; Fractions and Per- 
centage. Percentage; Bate; Base. Gain or Loss; Bules. 

DEVOMINATE KUMBEBS: Bednctlon of Denominate Numbers; Linear Measure; Square 
Measure; Cubic Measure; Measures of Weight: Avoirdupois ; Troy; Apothecaries'; 
Surveyors' Measure; Liquid Measure; Dry MeaHure; Measures of Money; Measures of 
Time. Operations with Denominate Numbers. 

XNTOLITTIOK AND EYOLITTION: Exponents; Powers; Badical Sign; Square Boot; Cube 
Boot. Boots of Fractions; Boots other than Square and Cube. 

BATIO AXD PBOPOBTIOK: Antecedent; Consequent; Extremes and Means; Bules for 
Solving Examples in Simple Proportion. 

ELEMENTABY AIOEBSA Aim XENSTJItATION 

ALOEBBA: Use of Letters; Addition; Subtraction; Multiplication; Division. Cancella- 
tion; Simple Equations; Transposition; Substituting in Equations and Formulas; 
Finding Values of Unknown Quantities. 

XENSUBATION: Definitions: Lines; Angles; Polygons; Circles; Sectors; Segments; 
Measurement of Angles, Triangles, Bectangles, Trapesoids, Hexagons, Circles. Vol- 
umes and Surfaces of Prisms, Cylinders, Pyramids, Cones, Frustums of Cones and Pyra- 
mids. Sphere. Practical Problem: Measurement of Steam Space in a Horixontal 
MulUtubular Boiler. 

HETALLXrBGT 

ntOK AXD 8TEEL: Ores: Magnetite; Hematite; Limonite; Sederlte. Minerals: Iron 
Pyrites; Franklinite. Preparation of Ores. 

BLAST FVBHACE: Ores; Flux; Fuel; Slag. Oper- 
ation and Chemistry of Furnace. Cast Iron: Grades 
and Impurities. Malleable Cast Iron. 

WBOXTOHT ntON: Direct Process; Paddling Process; 
Operation of Furnace. Welding. 

STEEL: Blister Steel; Crucible Steel; Bessemer 
Process: Converter: Acid and Basic Bessemer; 
' Cupola Process; Molds and Molding. Bails. Open 
Hearth Process; Martin Process; Siemens Process; 
Combination; Gas Producers. Special Steels; 
Casehardenlng; Effects of Elements in Steel; Tem- 
pering: Colors and Temperature. 

OTHEB METALS: Copper: Ores; Extraction; Smelt- 
ing; Befining. Lead: Smelting; Softening and 
Desilverlxing; Befining. Tin. Zinc. Aluminum. 
Tables of Properties of MeUls and Alloys. 

SHOP PEACTICE 

KACHIKE SHOP WOBK: Hand Tools; Hammer; Center Punch; Surface Gauge; Scales; 
Calipers; Micrometer; Vernier Micrometer; Gauges; Chisels; Files and Filing; Drills; 
Beamers; Taps and Dies. Lathes and Tools; Chucks; Dogs; Mandrels; Centering; 
Turning Tools; Turning; Tools Posts; Boring Tools; Cutting S^k^; Grinding; Turn- 
ing a Taper; Taper Attachment: Eccentric Turning. Boring. Boring Bars. Screw 
Cutting; Tools; Lead Screw; Gears; Compound Lathe; Chasing. Drilling in Lathe; 
Chucks. Drill Press; Drilling; Holding Work. Planer: Tools; Holding Work. 
Plate Planer. Shaper and Slotter. Milling Machine. Mills; Speed of Mills; Tables; 
Interchangeable Work. Grinding; Laying out Work; Shop Suggestions; Surface Plate; 
Drilling Hard Metals; Fitting Brasses; Fluting Boilers; Pickling; Lining up Shafting. 

TOOL MAXnra: Measuring Instruments; Annealing. Hardening, and Grinding Twist Drills. 
Beamers: Kinds; Cutting Edges; Straightening; Grinding; Adjustable Beamers; 
Reamer Holders. Expanding MandreU: Eccentric Arbors; Milling Machine Arbors. 
Taps: Flutes; Hardening; Screw Die Hobs; Releasing Tap Holders. Screw Cutting 
Dies: Cutting Edges; Clearance; Spring Screw Threading Dies. Die Holders. 
Counterbores: Facing Tool with Inserted Cutter; Inserted Pilots; Combination Counter- 
bores. Hollow Mills. Forming Tools: Holders. Milling Cutters: Teeth: Harden- 
ing and Grinding Hole to Size; Interlocking, Nicked and Inserted Teeth; End Mills; 
Spiral Mills: T-slot Cutters; Drill Jigs; Slab Jigs; Bushings; Legs; Leaf; Box Jigs. 
Punch and Die Work: Guide; Stripper; Gauge Pin; Shear. The Punch: Laying Out; 
Shear; Locating Pins; Bending Dies; Forming Dies. Gauges: Accuracy; Grinding; 
Lapping. 
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Twisting. Tools; Saw; 



PATTEBV MAXDrO: MaterlAl; Kinds of Woud; Warping; 
Plane; Chisel; Gouge; Square Qaages; Compasses; Calipers. 
Machines; Trimmer; Grindstone, etc. Molding: Con- 
struction of Pattern; Working from Drawings; Shrinkage; 
Draft; Bappage; Simple Patterns: Bushing; Finishing 
Patterns: Shellac; Sand Paper; Gluing: Hand Screws; 
Pulley; Segments; Hand Wheel; Metal Patterns; Engine 
Crank; Disc Crank; Lathe Chuck; Large Cylinders; 
Engine Cylinders; Globe Valve; Gear Wheels; Templates; 
Patterns for Bevel Gears; Columns. 

FOVHDBY WORK: Cupola; Charging; Blast; Flux; Prep- 
aration of Sand; Flasks; Loam; Binders. Tools: Shovel; 
Swab; Bellows; Rammer; Lifter; Smoother; etc. Mold- 
ing: Molding Board; Drag; Pattern; Cope; Gating. Dry 
and Open Sand Molding; Loam Molding; Loose Pieces. 
Gates and Gating. Venting and Pouring: Vent Wires; 
Ladles; Daubing. Grades of Iron: Pig; Forge Irons. 
Castings: Cooling; Cleaning; Effect of Shape. Gaggers; ( 
Chaplets; Molding Columns; Gears; Pulleys; Pipes; Cyl- 
inders; Steel Castings; Brass Work; Shop Management; etc. 

FOBOnrO: Wrought Iron; Steel; The Forge: Tuyeres; Fuel; 
Blast Tools: Hammer; Anvil; Tongs; Chisels; Flat- 
ter; Swages: Punches; etc. Forging and Finishing: 
Staples; Bolts; Hooks; Tongs; Wrenches; etc. Tool 
Dressing. Welding and Tempering: Temperature; Scale; 
Flux; Scarfing; Butt and Lap Welding; Welding Steel F 
to Wrought Iron. AnneaUng; Case Hardening; Brazing. 
Power Tools: Hammers; Punches; Sheares; Drop Forges; 

Bolt Headers; Presses. Forging Shafts, Connecting Rods; Cranks; etc. Shop sug- 
gestions: Shrinkage; Expansion. 

MECEAinCAI DSAWINO 

BEE 8TV0F8I8 PAGE 16* 



BOILERMAEERS' COURSE 

A short course prepared for Boiler Makers, including Instruction in 
Aritlimetie, Mensuration and Meclianical Drawing. 



INSTRUCTION PAPERS IN THE COURSE 

Arithmetic Part I. 
Arithmetic Part II. 
Arithmetic Part III. 
Elementary Algebra and Men- 
suration. 
Mechanics Part I. 
Mechanics Part II. 
Metallurgy. 



Mechanical Drawing Part I. 
Mechanical Drawing Part II. 
Mechanical Drawing Part III. 
Mechanical Drawing Part IV. 
Sheet Metal Work Part I. 
Sheet Metal Work Part II. 
Construction of Boilers. 
Types of Boilers. 



Tuition $25.oa Payable Monthly. 



SYNOPSIS OF COURSE 

ABITHMETIC 

nrVDAXENTAL PB00E8SE8: Unite: Numbers: Concrete and Abstract: Like and Unlike. 

NoUtlon; Numeration; Value; Arabic and Roman Numerals; Addition; Subtractiou; 

Multiplication; Diyision; Factoring; Cancellation. 
FRACTIONS: Definitions; Proper and Improper Fractions; Reduction of Fractions; Least 

Common Multiple; Least Common Denominator; Addition, Subtraction; Multiplication 

and Divlsiou of Fractions. 
BECIICALS: Definitions: System of Notation: Addition, Subtraction. Multiplication and 

Division of Decimals: Symbols of Aggregation. 
PEBOEKTAOE: Definitions; Decimals; Fractions and Percentage. Percentege; Rate; 

Baae. Gain or Loos; Rules. 
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DENOMINATE NXFlfBEBS: Redaction of Denominate Nambera; Linear Measure; Bqoare 
Measure; Cubic Measure; Measures of Weight: Avoirdupois; Troy; Apothecaries'; 
Sunreyors* Measure; Liquid Measure; Dry Measure; Measures of Money; Measures of 
Time. Operations with Denominate Numbers. 

INTOLimON AND EVOLITTION: Exponents; Powers; Radical Sign; Square Root; Cube 
Root. Roots of Fractions; Roots other than Square and Cube. 

RATIO AND PROPORTION: Antecedent; Consequent; Extremes and Means; Rules for 
Solving Examples in Simple Proportion. 

ELEHENTABY ALOEBKA AlH) MENSXTBATION 

ALGEBRA: Use of Letters; Addition; Subtraction; Multiplication: Division. Cancella- 
tion; Simple Equations; Transposition; Substituting in Equations and Formulas; 
Finding Values of Unknown Quantities. 

XENSURATION: Definitions: Lines; Angles; Polygons; Circles; Sectors: Segments; 
Measurement of Angles, Triangles, Rectangles. Trapeslods. Hexagons. Circles. Vol- 
umes and Surfaces of Prisms, Cylinders. Pyramids, Cones, Frustums of Cones and 
Pyramids. Sphere. Practical Problem: Measurement of Steam Space in a Horizontal 
Multitubular Boiler. 

HECHANICS 

PROPERTIES 'OF MATTER: Atoms and Molecules; Solids; Liquids; Oases; Extensibil- 
ity; Impenetrability; Indestructibility; Inertia; Divisibility; Porosity; Hardness; 
Tenacity; Brittleness; MalleablUty; DuctiUty. 

MOTION, TELOCITY AND FORCE: Momentum; Newton *s Laws; Parallelogram of Forces; 
Force Diagrams. Center of Gravity; Falling Bodies; Projectiles; The Pendulum; 
Kinetic and Potential Energy; Centrifugal Force. 

PRINCIPLES OF^ MACHINES: Levers; Pulleys; Inclined Planes; Wedges; Screws; 
Laws of Friction; Coefficients of Friction. Tooth Gears: Spur; Worm; Bevel; 
Helical; Belt, Wire and Rope Gearing. Velocity Ratio; Horse Power Transmitted. 

STRENGTH OF MATERIALS: Cohesion: Adhesion; Capillarity; Stress; Deformation; 
Elastic Limit; Breaking Strength; Coefficient of Elasticity: Tension; Compression; 
Shear; Torsion; Factor of Safety: Working Stress. Strength of Pipes and Cylinders; 
Strength of Beams and Columns; Moment of Inertia; Diagrams and Formulas. 

HYDROSTATICS: Density; Specific Gravity: Hydrometers; Pressure of Fluids; Hydraulic 
Press; Head; Pressure; Dams and Gates; Coefficients; Water Motors; Turbines. 

PNEUMATICS: Barometers; Marlotte's Law; Suction Pumps. 

HETAILITBOy 

IRON AND STEEL: Ores: Magnetite; Hematite; Umonlte; Siderite. Minerals: Iron 
Pyrites; Franklinlte. Preparation of Ores. 

BLAST FVRNACE: Ores; Flux; Fuel; Slag. Operation and Chemistry of Furnace. Cast 
Iron; Grades and Impurities. Malleable Cast Iron. 

WROXTGHT IRON: Direct. Process; Puddling Procese; Operation of Furnace. Welding. 

STEEL: Blister Steel; Crucible Steel; Bessemer Process: Converter; Acid and Basic 
Bessemer; Cupola Process; Molds and Molding. Ralls. Open Hearth Process: Martin 
Process: Siemens Process: Combination; Gas Producers. Special Steels; Case- 
hardening; Effects of Elements in Steel; Tempering: Colors and Temperature. 

OTHER METALS: Copper: Ores; Extraction; Smelting; Refining. Lead: Smelting; 
Softening and Desilverislng; Refining. Tin. Zinc. Aluminum. Tables of Properties 
of Metals and Alloys. 

HECHAKICAI DSAWIHO 

INSTROMENTS AND MATERIALS: Drawing Paper; Board; Pencils; T-Squares; Tri- 
angles; Compasses; Line Pens; Scales; Irregular Curves; I^etterlng Plates; Exercises 
In Line Work. 

GEOMETRICAL DRAWING: Lines; Angles; Ti-Iangles; Qnadrllaterals; Parallelograms; 
Rhombus; Pentagon; Hexagon; Circles; Measurement of Angles. Solids: Prisms; 
Pyramids; Cylinders; Cones; Frustums; Spheres. Ellipse; Parabola; Hyperbola; 
Cycloid and Involute Curves. Plates: Twenty-Eight* Problems in Geometrical Drawing. 

PROJECTIONS: Orthographic: Plan and Elevation; Projection of Points. Lines, Surfaces 
and Solids. Third Plane of Projection; True Length; Shade Lines; Light and Dark 
Surfaces. Intersections and Developments: lutersectlons of Planes with Cones and 
Cylinders; Development of Prisms, Cylinders, Cones, etc. Development of Elbow. 
Isometric: Isometric Axes; Cube; Cylinder; Directions of Rays of Light. Plan and 
Elevation of Pentagonal Pyramid. Vertical and Horizontal Projections. Oblique 
Projections: Difference between Oblique Projection and Isometric. Shade Lines; 
Coordiates. Isometric of House, Box, etc. Oblique Projection of Crank Arm. 
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UHE SEADINO AND LETTERDTO: Gradations of Light and Shade on Cnrred Snrface«; 
Shading Cylinders, Cones, Spheres, etc. Sizes and Spacing of Letters; Gothic and 
Roman Alphabets; Archltectoral Letters; Titles for Working Dr^i wings. Plates. 

WOSXDfG D&AWIKOB: Lines: Full; Invisible; Shade; Center; Extension; Dimension. 
Location of Views; Cross Sections; Crosshatchiug; Dimensions; Finished Surfaces; 
Material; Conventional Representations of Screw Threads, Bolts and Nuts. Methods 
of Drawing Hexagonal and Square Nuts. Threads in Sectional Pieces; Broken Shafts, 
Columns, etc. Tables of Standard Screw Threads. Bolts and Nuts. Scale Drawing; 
Assembly Drawing; Blue Printing; Formulas for solutions tot Blne-Prlnt Paper. 
Plates. 

SHEET METAL WOBE 

COKSTBXrCTIOK: Tables; Shop Tools;; Methods of Obtain- 
ing Patterns^ ■' 

INTERSECTION AND DEVELOPMENTS: Prisms and CyUn- 
ders; Quadrangular Prism and Sphere. Development by 
Triangulation ; Scalene Cone; Irregular Solids. Approxi- 
mate Developments. Circular Molds. 

PRACTICAL SHOP PROBLEMS: Bathtub. Hip Bath. Funnel 
Strainer, Pail. Sink Drainer, Ventilator, Elbows In Ronnd, 
Square and Oval Pipes. Tapering Elbows in Round and 
Square Pipes, TapoHng Elbow Round to Oval, Raln-Water 
Cut-OCr, Transition Piece in Rectangular Pipe, Curved 
Rectangular Chute, Hopper Register Box, Transition Piece 
from Bound Base to Round Top placed Vertically, Offset 
Round to Oval. Three-way Branch Round to Round. Two- 
Branch Fork Oval to Round. Tapering Flange Around Pipe 
Passing through an Inclined Roof, Round Pipe Intersect- 
ing Conical Furnace Top; to One Side of Center of Top, 
Sphere, Ogee Basin. Brewer's Kettle. Moulded Cap on 
Stack. Elliows In Heavy Metal. Intersecting Pipes In 
Boiler Work, Gusset Sheet on Boiler, Scroll Signs in Heavy 
Metal. 

STEAM BOUEBS 

CONBTBtrCTION OF BOILERS. Materials; Testing; Punching; Drilling; Riveting; 
Joints; Arrangement of Plates; Staying; Expanding Tubes; Furnace Flues; Calking; 
General Requirements; Grate Area; Steam and Water Spaces; Heating Surface; 
Formulas for Thickness and Allowable Pressure; Riveted Jolnto; Flues, Tubes and 
Stays; Manholes; Bracketa; Uptake; Chimney. 

TYPES OF BOILERS. Cornish; Lancashire; Galloway; Multltnbular; Vertical Boilers; 
Manning; Fire Engine; etc. Water Tube Boilers: Babcock & Wilcox; Root; Heine; 
Almy; Cahall; Belleville; Yarrow; Thorneycroft; Field. Marine and Locomotive 
Boilers. 



TOOLMAKERS' COURSE 



A thorough, practical course prepared for Toolmakers, Machinists, 
and Steel Workers. 



INSTRUCTION PAPERS IN THE COURSE 

Arithmetic Part I. Toolmaking Part I. 

Arithmetic Part II. Toolmaking Part II. 

Arithmetic Part III. Toolmaking Part III. 

Elementary Algebra and Men- *Mechanlcal Drawing Part I. 

suratlon. ^Mechanical Drawing Part II. 

Metallurgy. ^Mechanical Drawing Part III. 

Forging. * Mechanical Drawing Part IV. 

Machine Shop Work Part I. 'Mechanical Drawing Part V. 

Machine Shop Work Part II. ♦Mechanical Drawing Part VL 
Machine Shop Work Part III. 



♦Optional. 

Tuition $25.00. Payable Monthly. 
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SYNOPSIS OF COURSE 

ABITHMETIC PABT I 

FX7VDA1CEHTAL PE00E8SE8: Ualta; Nnmben: Concrete and Abitract: Like and Unlike. 
Notation; Nnmeratlon; Valne; Arabic and Roman Numerals; Addition; Sabtractlon; 
Multiplication; Division; Factoring; Cancellation. 

ABITHMETIC PABT 11 

FBACnONS: Definitions; Proper and Improper Fractions; Reduction of Fractions; Least 
Common Multiple; Least Common Denominator: Addition, Subtraction, Multiplication 
and Dlrlslon of Fractions. 

DEOZXALS: Definitions; System of Notation; Addition. Subtraction, Multlnltcatlon and 
Division of Decimals; Symbols of Aggregation. 

ABTTHHETIC PABT m 

FEBCEVTAOE: Definitions; Decimals; Fractions and Percentage. Percentage: Rate; 
Base. Gain or Loss; Rules. 

DEVOXIVATE HXnCBEBS: Reduction of Denominate Numbers; Linear Me«L8ure; Square 
Measure; Cubic Measure; Measures of Welgbt; Aroirdupols; Troy; Apothecaries'; 
Surveyors' Measure; Liquid Measure: Dry Measure; Measures of Money; Measures of 
Time. Operations with Denominate Numbers. 

ZNY0L1TTI0N AHD EVOLUTION: Exponents; Powers: Radical Sign; Square Root; Cube 
Root. Roots of Fractions; Roots other than Square and Cube. 

RATIO AHD PROPORTION: Antecedent: Consequent: Extremes and Means; Rules for 
Solving Examples in Simple Proportion. 

ELEHENTABT ALOEBBA AND MENSUBATION 

ALGEBRA: Use of Letters; Addition; Subtraction;. MuUipUcatlon; Division. Cancel- 
lation: Simple Equations; Transposition; Substituting lo 
Equations and Formulas; Finding Values of Unknown 
Quantities. 




XENSXTRATION: Definitions: Lines; Angles; Polygons; Cir- 
cles: Sectors: Segments; Measurement of Angles, Tri- 
angles, Rectangles. Trapesolds, Hexagons. Circles. Vol- 
umes and Surfaces of Prisms. Cylinders, Pyramids, Cones. 

Frustums of Cones and Pyramids. Sphere. Practical Problem: Measurement of Steam 

Space in a Horlsontal Multitubular Boiler. 

METALLUSOT 

IRON AND STEEL: Ores: Magnetite; Hematite; Llmonlte; Siderlte. Minerals: Iron 
Pyrites; Frankllnlte. Preparation of Ores. 

BLAST FURNACE: Ores; Flux; Fuel: Slag. Operation and Chemistry of Furnace. Cast 
Iron: Grades and Impurities. Malleable Cast Iron. 

WROUOHT IRON: Direct Process; Puddling Process; Operation of Furnace. Welding. 

STEEL: Blister Steel: Crucible Steel; Bessemer Process: Converter; Add and Basic 
Bessemer: Cupola Process; Molds and Molding. Rails. Open Heartl Process: Martin 
Process: Siemens Process; Combination; Gas Producers. Special Steels; Caseharden- 
ing; Effects of Elements in Steel; Tempering: Colors and Temperature. 

OTHER METALS: Coppei: Ores; Extraction; Smelting; Refining. Lead: 'Smelting: 
Softening and Desilverlxlng; Refining. Tin. Zinc. Aluminum. Tables of Properties 
of Metals and Alloys. 

SHOP FAACTICE 

FORODfO: Wrought Iron; Steel. The Forge: Tuyeres; Fuel; Blast. Tools: Hammer; 
Anvil; Tongs; Chisels; Flatter; Swages; Punches; etc. Forging and Finishing: 
Staples; Bolts; Hooks; Tongs; Wrenches; etc Tool Dressing. Welding and Tem- 
pering: Temperature; Scale; Flux; Scarfing; Butt and Lap Welding; Welding Steel 
to Wrought Iron. Annealing; Case Hardening; Erasing. Powe: Tools: Hammers; 
Punches: Shears; Drop Forges; Bolt Headers; Presses. Forging Hbaftt, Connecting 
Rods; Cranks; etc. Shop Suggestions: Shrinkage; Expansion. 
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XAOHXVZ SHOP WOKE: Hand Tools; Hammer; Center Pnnch; Surface Gauge; Scales; 
Calipers; Micrometer; Vernier Micrometer; Ganges; Chisels; Files and Filing; Drills; 
Reamers; Taps and Dies. Lathes and Tools; Chacks; Dogs; Mandrels; Centering; 
Turning Tools; Taming; Tool Posts; Boring Tools; Catting Speed; Grinding; Turn- 
ing a Taper; Taper AtUcbment; Eccentric Turning. Boring. Boring Bars. Screw 
Catting; Tools; Lead Screw; Gears: Compound Lathe; Chasing. Drilling in Lathe; 
Chucks. Drill Press; DrilUng; Holding Work. Planer: 
Tools; Holding Work. Plate Planer. Shaper and Slot- 
ter. Milling Machine. Mills; Speed of Mills; Tables; 
Interchangeable Work. Grinding; Laying out Work; 
Shop Suggestions; Surface Plate; Drilling Hard Metals; 
Fitting Brasses; Fluting Boilers; Pickling; Lining up 
Shafting. 

TOOL XAKnrO: Measuring Instruments; Annealing. Harden- 
ing, and Grinding Twist Drills. Reamers: Kinds; Cut- 
ting Edges; Straightening; Grinding; Adjustable Ream- 
ers; Reamer Holders. Expanding Mandrels; Eccentric 
Arbors; Milling Machine Arbors. Taps: Flutes; Harden- 
ing; Screw Die Hobs; Releasing Tap Holders. Screw 
Cutting JDies: Catting Edges; Clearance; Spring Screw 
Threading Dies. Die Holders. Counterbores: Facing 
Tool with Inserted Cutter; Inserted Pilots; Combination 
Counterbores. Hollow Mills. Forming Tools; Holders. 
Milling Cutters: Teeth; Hardening and Grinding Hole to 
Slse; Interlocking. Nicked and Inserted Teeth; End Mills; 
Spiral Mills; T-slot Cutters; Drill Jigs; Slab Jigs; 
Bushings; Legs; Leaf; Box Jigs. Punch and Die Work: 
Guide; Stripper; Gauge Pin; Shear. The Punch: Lay- 
ing Out; Shear; Locating Pins; Bending Dies; Form- 
ing Dies. Gauges: Accuracy; Grinding; Lapping. 

HECHANICAL SBAWINO 

BEE 8TH0P8IS PAGE 168 



SHEET METAL WORK 

A short, practical course for Sheet-Metal Workers, Tinsmiths, Plumb- 
ersp Carpenters, Contractors and others. 



INSTRUCTION PAPERS IN THE COURSE 

Arithmetic Part L ♦Metallurgy. 

Arithmetic Part II. Mechanical Drawing Part I. 

Arithmetic Part IIL Mechanical Drawing Part II. 

Elementary Algebra and Men- Mechanical Drawing Part III. 

saration. Sheet Metal Work Part I. 

♦Heat. Sheet Metal Work Part II. 



♦Optional. 



Tuition $25.00. Payable Monthly. 



SYNOPSIS OF COURSE 

KATHEHATICS 

ARITHIIETIO: Units; Numbers; NoUtion; Addition; Subtraction; Multiplication; Di- 
▼iaion; Factoring; Cancellation; Fractions; Decimals; Symbols of Aggregation; Per- 
centage; Denominate Numbers; Tables of Linear and Square Measure; Tables of 
Weights; Involution; Evolution; Square Root; Cube Root; Roots of Fractions; Ratio: 
Proportion. 

ELEXEHTABT ALGEBRA: Use of Letters; Addition; Subtraction; Multiplication; Di- 
vision; Cancellation; Equations; Transportation; Finding Value of Unknown Quantl- 
Ues. 
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lUlNHUJlATIOV: Lines; Angles; Poljlirons; Circles; Sectors and Segments. Measnre- 
ment of Angles; Triangles; Rectangles; Trapezoids; Hexagons; Circles; Volumes and 
Surfaces of Prisms; Cylinders; Pyramids; Cones; Frustums; Sphere. Practical 
Problem: Measurement of Steam Space in a Horixontal Multitubular Boiler. 

HEAT 

DEFIVITION AHD NOTATION: Definition of Heat; Amount 
of Heat: Degree of Heat; Thermometer; Temperature; 
Fahrenheit; Centigrade; Reaumur. Freesing and Boil- 
ing Points. Notation: Absolute Temperature; Changing 
from one Scale to another. 

HEAT EFFECTS: Expansion: Cubical; Linear; CoefTicients 
of Expansion; Expansion of Solids, Liquids and Gases. 
Liquefaction: Laws of Fusion; Table of Melting Points; 
Vaporisation; Braporatlon; Boiling; Table of Boiling 
Points; Boiling under Pressure and in Vacuum. Distilla- 
tion; Conduction; Convection; Radiation. 

THEBHODTHAMICB: Mechanical EqulTalent of Heat; First Law; Adiabatic and Iso- 
thermal Expansion; Second Law; The Heat Engine. 

FRACTIOAL APPLICATIONS: The Steam Engine and Hot- Air Engine; Manufacture of 
Ice; Production of Liquid Air. 




METALLXTBOY 



IBON AND STEEL: Ores: Magnetite; Hematite; LImonlte; Siderlte. Minerals: Iron 
Pyrites; Frankllnlte. Preparation of Ores. 

.BLAST FTTBNACE: Ores; Flux; Fuel; Slag. Operation and Chemistry of Furnace. Cast 
Iron; Grades and Impurities. Malleable Cast Iron; 

WXOTIOHT IRON: Direct Process; Puddling Process; Operation of Furnace. Welding. 

STEEL: Blister Steel; Crucible Steel; Bessemer Process: Converter; Acid and Basic 
Bessemer; Cupola Process; Molds and Molding. Rails. Open Hearth Process: Martin 
Process; Siemens Process; Combination; Gas I*roduc^s. Special Steels; Caseharden- 
ing; Effects of Elements in Steel; Tempering: Colors and Temperature. 

OTHER METALS: Copper: Ores; Extraction; Smelting; Refining. Lead: Smelting; 
Softening and DesllTerlsing; Refining. Tin. Zinc. Aluminum. Tables of Properties 
of Metals and Alloys. 



MECHANICAL DBAWINO 



IN8TB17MENT8 AND MATERIALS: Drawing Paper; Board; Pencils; T-Squares; Tri- 
angles; Compasses; Line Pens; Scales; Irregular Curves; Lettering Plates; Exercises 
in Line Work. 

QEOMETRICAL DRAWINO: Lines; Angles; Triangles; Quadrilaterals; Parallelograms; 
Rhombus; Pentagon; Hexagon; Circles; Measurement of Angles. Solids: Prisms; 
Pyramids; Cylinders; Cones; Frustums; Spheres. Ellipse; Parabola; Hyperbola; 
Cycloid and Involute Curves. Plates: Twenty-Bight Problems In Geometrical Drawing. 

PROJECTIONS: Orthographic: Plan and Elevation; Pro- 
jection of Points, Lines, Surfaces and Solldq. Third 
Plane of Projection; True Length; Shade Lines; 
Light and Dark Surfaces. Intersections and Develop- 
ments: Intersections of Planes with Cones and Cylin- 
ders; Development of Prisms, Cylinders. Cones, etc. 
Development of Elbow. Isometric; Isometric Axes; 
Cube; Cylinder; Directions of Rays of Light. Plan 
and Elevation of Pentagonal Pyramid. Vertical and 
Horizontal Projections. Oblique Projections: Differ- 
ence between Oblique Protection and Isometric. Shade 
Lines; Coordinates. Isometric of House, Box, etc. 
Oblique Projections of Crank Arm. 

LINE SHADING AND LETTERING: Gradations of Light 
and Shade on Curved Surfaces; Shading Cylinders, 
Cones, Spheres, etc. Sizes and Spacing of Letters; 
Gothic and Roman Alphabets; Architectural Letters; 
Titles for Working Drawings. Plates. 




SHEET METAL WOSE 



CONBTRTTCTION: Tables; Shop Tools; Methods of Obtaining Patterns. 

INTERSECTION AND DEVELOPMENTS: Prisms and CyUnders; Quadrangular Prism and 



Sphere. Development by Triangulatlon; 
mate Developments. Circular Molds. 



Scalene Cone; Irregular Solids. Approxl- 
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PSACnOAL SHOP FB0BLEX8: Bathtub, Hip Bath. Fnim«I Strainer. Pail. Sink Drainer. 
Ventilator, Elbows in Boand, Sqnare and Oval Pipe*. Tapering Elbows In Bound and 
Square Pipes, Tapering Elbow Bound to Oyal, Bain-Water Cut-off, Transition Piece in 
Bectangular Pipe, Curved BecUngular Chute. Hopper Begister Box, Transition Piece 
from Bound Base to Bound Top placed Vertically, Offset Bound to Oval, Three-way 
Branch Bound to Bound, Two-Branch Fork Oral to Bound, Tapering Flange Around 
Pipe Passing through an Inclined Boof, Bound Pipe Intersecting Conical Furnace Top; 
to One Side of Center of Top, Sphere. Ogee Basin, Brewer's Kettle, Moulded Cap on 
Stack, Elbows in Heavy Metal. Intersecting Pipes in Boiler Work. Gusset Sheet on 
Boiler, Scroll Signs in Heavy Metal. 



METAL ROOFING 

A concise course prepared for Metal Roofers, Plumbers, Tinsmiths 
and others. 



INSTRUCTION PAPERS IN THE COURSE 

Arithmetic Part I. •Metallurgy. 

Arithmetic Part II. Mechanical Drawing Part I. 

Arithmetic Part III. Mechanical Drawing Part II. 

Elementary Algebra and Men- Mechanical Drawing Part III. 

.suration. Metal Roofing. 
•Heat. 



•Optional. 



Tuition $25.00. Payable Monthly. 



SYNOPSIS OF COURSE 

KATHEHATICS 

ABTTHMETIC: Units; Nambers; Notation; Addition; Subtraction; HultlpUcation; Di- 
ylslon; Factoring; Cancellation; Fractions; Decimals; Symbols of Aggregation; Per- 
centage; Denominate Numbers; Tables of Linear and 
Square Measure; Tables of Weights; Involution; Evolu- 
tion; Square Root; Cube Root; Roots of Fractions; Ra- 
tio; Proportion. 

ELEMEKTABY ALGEBRA: Use of Letters; Addition; Sub- 
traction; Multiplication; Division; Cancellation; Ekjua- 
tlons; Transportation; Finding Value of Uplcnown Quanti- 
Ues. 

XEKSTTRATIOK: Lines; Angles; Polygons; Circles; Sectors 
and Segments. Measurement of Angles; Triangles; 
Rectangles; Trapesolds; Hexagons; Circles; Volumes and 

Surfaces of Prisms; Cylinders; Pyramids; Cones; Frustnms; Sphere. Practical 
Problem: Measurement of Steam Space in a Horisontal Multitubular Boiler. 

HEAT 

DEFnanOK and VOTAXIOir: Definition of Heat; Amount of Heat; Degree of Heat; 
Thermometer: Temperature; Fahrenheit: Centigrade: Reaumur. Freezing and Boil- 
ing Points. Notation: Absolute Temperature; Changing from one Scale to another. 

HEAT EFFECTS: Expansion: Cubical; Linear; Coefficients of Expansion; Expansion of 
Solids, Liquids and Gases. Liquefaction: Laws of Fusion; Table of Melting Points; 
Vaporization; Evaporation; Boiling; Table of Boiling Points; Boiling uuder Pressure 
and in Vacuum. Distillation; Conduction; Convection; Radiation. 

THERM0DTKAMIC8: Mechanical Equivalent of Heat; First Law; Adlabatic and Iso- 
thermal Expansion; Second Law; The Heat Engine. 

PRACTICAL APPLICATIOKB: The Steam Engine and Hot- Air Engine; Manufacture of 
Ice; Production of Liquid Air. 

METALLUSOY 

IRON Am) STEEL: Ores: Magnetite; Hematite; Limonite; Slderite. Minerals: Iron 
Pyrites; Franlclinlte. Preparation of Ores. 
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BLA8T FtniVACE: Ores; Flax; FueU Slaip. Opera tion and Chemistry of Fnmace. Cast 
Iron: Grades and Imparities. Malleable Cast Iron. 

WXCTTOHT IBOH: Direct Process; Paddling Process; Operation of Famace. Welding. 

STEEL: Blister Steel; Grncible Steel; Bessemer Process: Converter; Acid and Basic 
Bessemer; Cupola Process; Molds and Molding. Rails. Open Hearth Process: Martin 
Process; Siemens Process; Combination; Gas Producers. Special Steels; Caseharden- 
Ing; Effects of Elements in Steel; Tempering: Colors and Temperature. 



OTHER HETALS: Copper: Ores; Extraction; 
Softening, and Desilverizing; Refining. Tin. 
of Metals and Alloys. 



Smelting; Refining. Lead: Smelting; 
Zinc. Aluminum. Tables of Properties 



MECHANICAL DAAWIHO 



INST&UMEVT8 ASD MATERIALS: Drawing Paper; Board; Pencils; T-Sqnares; Tri- 
angles; Compasses; Line Pens; Scales; Irregular Carres; Lettering Plates: Exercises 
in Line Work. 

GEOMETRICAL DRAWINO: Lines; Angles; Triangles; Qnadrllaterals; Parallelograms; 
Rhombus; Pentagon; Hexagon; Circles; Measurement of Angles. Solids: Prisms; 
Pyramids; Cylinders; Cones; Frustums; Spheres. Ellipse; Parabola; Hyperbola; 
Cycloid and Involute Curves. Plates: Twenty-Eight Problems In Geometrical Drawing. 



PROJECTIOHS: 




Orthographic: Plan and Elevation; Projection of Points. Lines, Surfaces 
and Solids. Third Plane of Projection; True Length; Shade 
Lines; Light and Dark Surfaces. Intersections and Develop- 
ments: Intersections of Planes with Cones and Cylinders; 
Development of Prisms, Cylinders, Cones, etc. Development 
of Elbow. Isometric: Isometric Axes; Cube; Cylinder; 
Directions of Rays of Light. Plan and Elevation of Penta- 
gonal Pyramid. Vertical and Horizontal Projections. Oblique 
Projections. Shade Lines: Coordinates. Isometric of House, 
Box, etc. Obliqae Projection of Crank Arm. 

LIHE SHADIHO AMD LETTERING: Gradations of Light and 
Shade on Curved Surfaces; Shading Cylinders, Cones, Spheres, 
etc. Sixes and Spacing of Letters; Gothic and Roman Alpha- 
bets; Architectural Letters: Titles t<x Drawings. Plates. 



KETAL SOOFINO 

SHEET METAL SKTLIOHT WORK: Methods of Construction; Tables; Shop Tools; Mak- 
ing Patterns; Various Shapes of Bars and Curbs; Styles of Skylights; Pitch; Hipped, 
Turrets, Conservatory, Photographic, Extension, Louvred, Terraced, Gearings, Develop- 
ment of Patterns: Ventilator, Curb, Hip Bar, Jack Bar, Common Bar, Cross-bar, Turret 
. Sash, Length of Bars for Skylights. 

KETAL ROOFDfO: Coverings; Tables; Tools; Roof Mensuration: Flat Roof; Irregular- 
shaped Roof; Hipped Roof; Flat Seam Roofing: Preparing Sheets, Laying. Base 
Flashings; Cap Flashings, Expansion and Contraction, Fastening Metal to Stone, Solder, 
Conical Tower, Electrical Action; Roof Flashing for Soli Pipes; Standing Seam Roofing; 
Locking Sheets, Preparing Roll, Bending, Cleats, Seaming, Finishing Eaves and Ridge; 
Counter Flashing; Corrugated Iron Roofing and Siding; Sizes and Corrugations; Tables; 
Fastening to Wood and Iron; Laying a Valley; Flashing Around Chimneys and Smoke- 
stack; End- Wall Flashings; Ridge Rolls, Covering Sidings and Awnings; Flat Casings. 



CORNICE WORK 



A short, practical course prepared for Steet-Metai Workers, Tinsmiths, 
Roofers, Architects, Contractors and others. 



iNSTRUCTiON PAPERS IN THE COURSE 

Arithmetic Part I. 
Arithmetic Part II. 
Arithmetic Part IIL 
Elementary Algebra and Men- 
suration. 
•Heat 



•Metallurgy. 

Mechanical Drawing Part I. 
Mechanical Drawing Part II. 
Mechanical Drawing Part III. 
Cornice Work. 



•Optional. 



Tuition $25.00. Payable Monthly. 
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SYNOPSIS OF COURSE 

MATHEMATICS 

ARITHMETIC: Units; Nombers; Notation; Addition; Subtraction; Multiplication; Di- 
Tlaion; Factoring; Cancellation; Fractions; Decimals; Symbols of Aggregation; Per- 
centage; Denominate Numbers; Tables of Linear and Square Measure; Tables of 
Weights; Involution; Evolution; Square Boot; Cube Boot; Boots of Fractions: 
Ratio; Proportion. 

ELEMENTABT ALOEBBA: Use of Letters; Addition; Subtraction; 
Multiplication; Division; Cancellation; Equations; Transporta- 
tion; Finding Value of Unlcnown Quantities. 

XEVSTTBATION: Lines; Angles; Polygons; Circles; Sectors and 
Segments. Measurement of Angles; Triangles; Rectangles; 
Trapesoids; Hexagons; Circles; Volumes and Surfaces of Prisms; 
Cylinders; Pyramids; Cones; Frustums; Sphere. Practical 
Problem: Measurement of Steam Space in a Horlsontal Multl- 
tabular Boiler. 

HEAT 

DEFINITIOir AHD NOTATION: Definition of Heat; Amount of Heat; Degree of Heat; 
Thermometer: Temperature; Fahrenheit; Centigrade; Reaumur. Freezing and Boil- 
ing Points. Notation: Absolute Temperature; Changing from one Scale to another. 

HEAT EFFECTS: Expansion: Cubical; Linear; CoelTiclents of Expansion; Expansion of 
Solids. Liquids and Gases. Liquefaction: Laws of Fusion; Table of Melting Points; 
Vaporization; Evaporation; Boiling; Table of Boiling Points; Boiling under Pressure 
and in Vacuum. Distillation; Conduction; Convection; Badlation. 

THERXODTN Aides : Mechanical Equivalent of Heat; First Law; Adlabatic and Iso- 
thermal Expansion; Second Law; The 0eat Engine. 

PRACTICAL APPLICATIONS: The Steam Engine and Hot- Air Engine; Manufacture of 
Ice; Production of Liquid Air. 

METAILUBOY 

IRON AND STEEL: Ores: Magnetite; Hematite; Limonite; Siderite. Minerals: Iron 
Pyrites; Franklinite. Preparation of Ores. 

BLAST FURNACE: Ores; Flux; Fuel; Slag. Operation and Chemistry of Furnace^ Cast 
Iron: Grades and Impurities. Malleable Cast Iron. 

WROTTOHT IRON: Direct Process; Puddling Process; Operation of Furnace. Welding. 

STEEL: Blister Steel; Crucible Steel; Bessemer Process: Converter; Acid and Basic 
Bessemer; Cupola Process; Molds and Molding. Ralls. Open Hearth Process: Martin 
Process; Siemens Process; Combination; Gas Producers. Special Steels; Caseharden- 
ing; Effects of Elements in Steel; Tempering: Colors and Temperature. 

OTHER METALS: Copper: Ores; Extraction; Smelting; Refining. Lead: Smelting; 
Softening and Desilverizing; Refining. Tin. Zinc. Aluminum. Tables of Properties 
of Metals and Alloys. 

MECHANICAL DBAWINO 

INSTRVICENTB AND MATERIALS: Drawing Paper; Board; Pencils; T-Squares; Tt-i- 
angles; Compasses; Line Pens; Scales; Irregular Curves; Lettering Plates: Exercises 
in Line Work. 

GEOMETRICAL DRAWINO: Lines; Angles; Triangles; Quadrilaterials; Parallelograms; 
Rhombus; Pentagon; Hexagon; Circles; Measurement of Angles. Solids: Prisms; 
Pyramids; Cylinders; Cones; Frustums; Spheres. Ellipse; Parabola: Hyperbola; 
Cycloid and Involute Curves. Plates: Twenty-Eight Problems in Geometrical Drawing. 

PROJECTIONS: Orthographic: Plan and Elevation; Projection of Points, Lines. Surfaces 

and Solids. Third Plane of Projection; True Length; 
Shade Lines; Light and Dark Surfaces. Intersections 
and Developments: Intersections of Planes with Cones 
and Cylinders; Development of Prisms, Cylinders. Cones, 
etc. Development of Elbow. Isometric: Isometric Axes; 
Cube; Cylinder; Directions of Rays of Light. Plan and 
Elevation of Pentagonal Pyramid. Vertical and Horizontal 
Projections. Oblique Projections: Difference between 
Oblique Projection and Isometric. Shade Lines; Coor- 
dlnates. Isometric of House, Box, etc. Oblique Projection of Crank Arm. 

LINE BHADINO AND LETTERING: Gradations of Light and Shade on Curved Surfaces; 
Shading Cylinders, Cones, Spheres, etc. Sizes and Spacing of Letters; Gothic and 
Roman Alphabets; Architectural Letters; Titles for Working Drawings. Plates. 
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SHEET METAL COBNICE WOBE 

OOVSTEXronOK: Tools; Methods for Obtslniog Patterns; Moldings; Miters; Horlsontal 
Moldings on Plane and Conred Surfaces; Panel Miters; Miters between Moldings of 
Different I*roflles. Curred Moldings; Molding Intersecting Pil- 
aster. 

lOABLE MOLDDTO: Sqaare Turret; Horizontal Returns at Top and 
Foot of Segmental Pediment; Gable Moldings; Baking Bracket; 
Gutter Miters; Star; Hip Btdge Miter; Eyebrow Dormer; Baj 
Window. 

SEYELOPlfElfTS OF BLANKS FOR CURVED M0LDIN08: Tools; 
Approximate Blanks for Curred Moldings Hammered by Hand. 
Plain Flare; Core Mold; Ogee Mold; Bead: Bottom of Circular 
Bay. Approximate Blanks for Cnrred Moldings Hammered by 
Machine. Moldings Curved In Elevation and In Plan; Blank 
for Bull's-eye Window. 




TmSMITHING 

A short, practical course prepared for Tinsmiths, Sheet-Metal Workers, 
Plumbers and others. 



INSTRUCTION PAPERS IN THE COURSE 



Arithmetic Part I. 
Arithmetic Part II. 
Arithmetic Part III. 
Elementary Algebra and Men- 
suration. 
•Heat. 



^Optional. 



•Metallurgy. 

Mechanical Drawing Part I. 
Mechanical Drawing Part II. 
Mechanical Drawing Part III. 
Tinsmlthlng. 



Tuition $25.00. Payable Monthly. 



SYNOPSIS OF COURSE 

KATHEMATICS 




A&ZTHIIETIO: Units; J^fombers; Notation; Addition; Subtraction; Multiplication; Dl- 
Tlslon; Factoring; Cancellation; Fractions; Decimals; Synkbols of Aggregation: Per- 
centage; Denominate Numbers; Tables of Linear and Square Measure; Tables of 
Weights; Involution; Eyolutlon; Square Root; Cube Boot; 
Boots of Fractions; Batlo; Proportion. 

ELEXEHTABT ALGEBRA: Use of Letters; Addition; Subtrac- 
tion; Multiplication; Division; Cancellation; Equations; 
Transportation; Finding Value of Unknown Quantities. 

XEVBintATIOV: Lines; Angles; Polygons; Circles; Sectors 
and • Segments. Measurement of Angles; Triangles; Rect- 
angles; Trapesoids; Hexagons; Circles; Volumes and Sur- 
faces of IMsms; Cylinders; Pyramids; Cones; Frustums; ^ , « i4..x_i. , 
Sphere. Practical Problem: Measurement of Steam Space In a Horizontal MaltltnbaUr 
Boiler. 

HEAT 

DEFmnOK AVD KOTATIOK: Definition of Heat; Amount of Heat; Degree of Heat; 
Thermometer: .Temperature; Fahrenheit; Centigrade: Reaumur. Freezing and Boil- 
ing Points. Notation: Absolute Temperature; Changing from one Scale to another. 

HEAT EFFECTS: Expansion: Cubical; Linear; Coefficients of Expansion; Expansion of 
Solids. Liquids and Gases. Liquefaction: Laws of Fusion; Table of Melting Points; 
Vaporization; Evaporation; Boiling; Table of Boiling Points; Boiling under Pressure 
and in Vacuum. Distillation; Conduction; Convection; Radiation. 

THEBM0DTNAMIC8: Mechanical Equivalent of Heat; First Law; Adlabatlc and Iso- 
thermal Expansion; Second Law; The Heat Engine. 

PRACTICAL AFPLICATIOVB: The Steam Engine and Hot- Air Engine; Manufacture ot 
ice; Production of Liquid Air. 

64 



Digitized by 



Google 



XETAIXUBOY 



XBOK ASD STEEL: Ores: Magnetite; Hematite; Umontte; Blderlte. Minerals: Iron 
Pyrites; Frankllnlte. Preparation of Ores. 

BLA8T nnUTACE: Ores; Flnx; Fuel; Slag. Operation and CbemUtnr of Fnmace. Cast 
Iron: Grades and Imparities. Malleable Cast Iron. 

WBOtrOHT ZEON: Direct Process; Puddling Process; Operation oT Famace. Welding. 

STEEL: Blister Steel; Cmdble Steel; Bessemer Process: Converter; Add and Basic 
Bessemer; Cupola Process; Molds and Molding. Ralls. Open Hearth Process: Martin 
Process: Siemens Process; Combination: Gas Producers. Soecinl Steels; Caseharden- 
Ing; Effects of Elements In Steel; Tempering: Colors and Temperature. 

OTHEE METALS: Copper: Ores; Extraction; Smelting; Refining. Lead: Smelting; 
Softening and Desllyerixing; Refining. Tin. Zinc. Aluminnm. Tables of Properties 
of MeUls and Alloys. 



MECHANICAL DAAWHra 

INSTBU1CEHT8 AND XATEEIALS: l>rawiDg Paper; Board; Pencils: T-Squarea; Tri- 
angles; Compasses; Une Pens; Scales; Irregular Curves; Lettering Plates: Exercises* 
in Line Work. 

OEOICETEIOAL DRAwuiO: Lines; Angles; Triangles; Quadrilaterlals; Parallelograms; 
Rhombus; Pentagon; Hexagon; Circles; Measurement of Angles. Solids: Prisms; 
Pyramids; Cylinders; Cones; Frustums; Spheres. Ellipse; Parabola; Hyperbola; 
Cycloid and Involute Curves. I*lates: Twenty-eight Problems in Geometrical Drawing. 

FRGJECnOVS: Orthographic: Plan and Elevation; Projection of 
Points, Lines. Surfaces and Solids. Third Plane of Pro- 
jection: True Length; Shade Lines; Light and Dark Sur- 
faces. Intersections and Developments: Intersections of 
Planes with Cones and Cylinders; Development of Prisms, 
Cylinders. Cores, etc. Development of Elbow. Isometric: 
Isometric Axes; Cube; Cylinder; Directions of Rays of Light. 
Plan and Elevation of Pentagonal Pyramid. Vertical and 
Horlsontal Projections. Oblique Projections. Difference be- 
tween Oblique Projection and Isometric. Shade Lines; Co- 
ordinates. Isometric of House, Box, etc. Oblique Projection 
of Crank Arm. 

LZHE 8HADIV0 AJfB LETTERIKO: Gradations of Light and Shade on Curved Surfaces; 
Shading Cylinders, Cones. Spheres, etc. Sizes and Spacing of Letters; Gothic and 
Roman Alphabets;. Architectural Letters; Titles for Working Drawings. Plates. 




TIirSHITHIirO 




PRDTCIPLES AEB METHODS OF COVBTRITC- 
TION: Tables of Standard Tin Plate; Capacity 
of Vessels; Methods of Obtaining Patterns. 
Joints. 

nrTERSECnONS AEB DEVELOFHEHTB: Plan; 
Elevation; Stretchout Line; Measuring Lines. 
Prisms; Cylinders; Frustums; Truncated 
Prisms; Cones; Pyramids. Intersections and 
Developments of Cones and Cylinders of Unequal 
Diameters and whose Axes form an Angle of 45 
Degrees. Short Rules for Practical Problems. 
Allowance for Seaming and Wiring. Notching 
and Transferring Patterns. 

PRACTIOAL TINWARE PROBLEMS: Development 
of Patterns for Pail; Funnel and Spout; Hand 
Scoop; Drip Pan; Tea Pot; Foot Bath; Wash 
Boiler; Quart Measure; Scale Scoop; Dust 
Pan; Colander. 

EXAKIHATION PLATES: Intersections and De- 
velopments; Practical Problem. 
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Partial list of the well-known authorities and educators who personally 
have prepared the instruction papers for correspondence study. 



ARTHUR L. RICE. M. M. E., 

Editor, "The Engineer.** 
WALTER B. SNOW. S. B., 

B. F. Sturtevant Company. 
FRANCIS H. BOYER, 

Consulting Refrigerating Engineer. 
CHARLES L. GRIFFIN, S. B., 

Semet-Solvay Company. 
GEORGE L. FOWLER. A. B. M. E.» 

Consulting Mechanical Engineer. 



WALTER 8. LELAND, S. B., 

Mass. Institute of Technology. 
CHARLES L. HUBBARD, S. B., M. B., 

S. Homer Woodbrldge Co. 
WALTER H. JAMES. S. B.. 

Mass. Institute of Technology. 
CHARLES DICKERMAN, 

Refrigerating Engineer. 
LIONEL S. MARKS, S. B.. M. M. B.» 

Harvard University. 



COITBSES 

STATIONARY ENGINEERING 

MARINE ENGINEERING 

LOCOMOTIVE ENGINEERING 

BOILERS AND ENGINES 
SPECIAL MARINE 

SPECIAL LOCOMOTIVE 

SPECIAL REFRIGERATION 

ENGINEERS' COURSE 

FIREMEN'S COURSE 
STEAM ENOIITEEBINO 
^INCE the days of Watt and Stephenson, engineers have 
sought to make the steam engine a more perfect ma- 
chine. Greater care in design, construction and oper- 
.ation has transformed the huge, wasteful, slowspeed 
.engine of early times into the light, smooth-running 
machine of to-day. Carefully directed study and skill 
in design have greatly reduced the weight per horse power and 
increased the piston speed to a point formerly considered impossible. 
On account of the natural division of Steam Engineering, the 
instruction has been prepared for Stationary Engineers, Marine 
Engineers, and Locomotive Engineers. These courses enable the 
Stationary Engineer to become familiar with the machinery found 
in steam plants ashore without taking up the peculiarities of marine 
and locomotive work. They assist the Marine or Locomotive Engineer 
in getting just the information he needs. 

The growing importance of mechanical refrigeration demands in- 
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Btmction in this subject for the Stationary and Marine Engineer* 
Heating and ventilation also require attention on the part of the 
Stationary Engineer having in his charge the heating system in 
addition to the machinery for power. Although the instruction in 
electrical subjects is not as complete as in the Electrical Engineering 
Ck)urse; it is a great aid to the Steam Engineer in the successful oper- 
ation of electrical machinery. 



STATIONART ENGINEERING COURSE 

Prepared for Stationary Engineers, Firemen, Oilers, Builders of 
Boilers and Engines, Inspectors, -Steam Fitters, Designers, Draftsmen, 
Electricians, Superintendent^ Managers and Chief Engineers of Power 
Stations and Manufacturing Plants, Mechanical Engineers, Consulting 
Engineers, Contractor^ Instructors, Students and others Interested In 
Steam Engineering. 



INSTRUCTION PAPERS IN THE COURSE 



Arithmetic Part I. 

Arithmetic Part II. 

Arithmetic Part III. 

Elementary Algebra and Men- 
suration. 

Mechanics Part I. 

Mechanics Part II. 

Mechanism. 

Heat. 

Elements of Chemistry. 

Metallurgy. 

Construction of Boilers. 

Types of Boilers. 

Boiler Accessories. 
^Machine Design Part I. 
^Machine Design Part II. 

Steam Pumps. 

Steam Engine Part I. 

Valve Gears. 

Indicators. 

Steam Engine Part II. 

Gas Producers. 

Gas and Oil Engines. 

Refrigeration Part I. 

Refrigeration Part II. 

Heating and Ventilation Part I. 

Heating and Ventilation Part II. 



Heating and Ventilation Part 
III. 

Elements of Electricity. 

The Electric Current. 

Theory of Dynamo-Electric Ma- 
chinery. 

Direct Current Dynamos. 

Direct Current Motors. 

Types of Dynimo-Blectrlc Ma- 
chinery. 

Management of Dynamo-Electric 
Machinery Part I. 

Management of Dynamo-Electric 
Machinery Part II. 

Electric Wiring. 

Electric Lighting. 

Elevators. 
•Algebra Part I. 
•Algebra Part II. 
•Geometry. 
•Trigonometry and Logarithms. 

Mechanical Drawing Part I. 

Mechanical Drawing Part II. 

Mechanical Drawing Part III. 

Mechanical Drawing Part IV. 

Mechanical Drawing Part V. 

Mechanical Drawing Part VI. 



•Optional. 



Tuition $50.00. Payable Monthly. 
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SYNOPSIS OF COURSE 
aEHEKAL STXTDIES 

ABITHXETZO, ELEM£NTABT ALGEBKA AND \ 

UXXBUKATIOV, MEGHAVICS, XECHAVISIC, ( BEE BTITOPSIB PAAZ IM 

HZAT» BLEMENTS 07 0HEMI8TEY, KETAIXUBOY ) 

STEAM BOHEBS 

OOVBTBUOnON 07 BOILERS: Materials; TeBting; Punching; DrilUng; RiTeting; 
Joints; Arrangement of Plates; Staying; Expanding Tubes; f^irnaee Flues; Calking; 
Horse Power; General Bequlrements; Grate Area; Draft; Tubes; Steam and Water 
Spaces; Heating Surface; Water Level; Strength of Boiler Shell; Formulas for 
Tlilckness and Allowable Pressure; Equations and Formulas for Riveted Joints; iluea, 
Tubes and Stajs; Manholes; Brackets; Uptake; Chimney. * 

TTFE8 07 BOILERS: Cornish; Lancashire; Galloway; 
multitubular; Vertical Boilers; Manning; Cochrane; Fire 
Engine; etc. Water Tube Boilers: Babcock & Wilcox; 
Boot; Heine; Almy; Cahill; Belleville; Yarrow; 
Thorny croft; Field. Return and Through Tube Marine 
Boilers; Losomotive Boilers. 

BOILER A00ES80RIES: Furnaces: Grate; Smoke Prevention; Mechanical Stokers; 
Fuel Bconomisers; Natural and Forced Draft. Valves: Globe; Gate; Check; Safety. 
Blow Out Apparatus; Gage Cocks; Gage Glasses; Pressure Gages; Fusible Plugs; 
Separators; Traps: Supports; Manholes; Pipes; Pumps; Heaters; Injectors; Horse 
Power; Calorimeters; Factors of Evaporation; Corrosion and Incrustation; ExplO' 
■tons. Fuels: Coal; Coke; Wood; Petroleum; Composition and Heat Value of Fuels. 
Care of Boilers: Fittings; Feed Water; Firing; Cleaning; Inspection; Testing. 

STEAM ENGINES 

FUXPS: Principles of Action; SucUon; Forcing; Jet; Rotary; Double Acting; Uft; 
Plunger; Geared; Duplex; Compound; Centrifug/il. Valves: Arrangement of Parts; 
Capacity; Proportions; Sixes for Boiler t^eed; Piping; Foundation; Packing; Lubri- 
cation; Speed; Running; Principal Types. 

FARTS 07 STEAM ENOIVE: Cylinder; Piston; Crank Crosshcad; Valve; Eccentric. Types: 
Simple; Compound; Triple Expansion; Quadruple Expansion; Highspeed; Pumping Ac- 
cessories: Condensers; Cooling Towers; Fly Wheel; Governor; Lubrication; Steam Tur- 
bine^ De Laval; Parsons; Advantages over BeciprocaUug Type. 

IHDIOATORS: Diagrams; Mean Effective Pressure. Watts Indicator; Crosby, Thompson 
and Tabor Indicators; Redccing Motions; Taking Diagrams; 
Calculation of Horse Power. Table of Engine Constants; 
Measuring Area of Card; Planimeter; Indicator Cards: 
Actual; Ideal; Cards for Compound and Triple Expansion 
Engines; Combined Cards. Faults: Causes and Remedies; 
Calculation of Steam Consumption from Indicator Card. 

TALVE GEARS: Slide Valve: DetaUs; Operation; Eccentric; 

Valve Diagrams; Zeuner Diagram; Design of Slide Valve; 

Slxe of Parts; Setting; Equal Lead; Equal Cut Off. Re- 
versing Gears; Stephenson; Gooch; Allen; Joy Valve Gears. 
* Other Valves: Piston; Double Ported; Trick; Corliss. 

Methods of Balancing Valves. 
ACTIOV 07 HEAT: Gases; Boyle's Law: Saturated and Superheated Vapor; Efficiency 

of Actual Engine; Losses; Initial Condensation. Devices for Economy: Lagging; 

Jacketing; Superheating; Condensing; Measurement of Vacuum; Compounding; Corliss 

Valves: Separators. Piston Speed: Ratio of Expansion. 
WORK DOVE IN CYLIHDER: Indicator; Formulas: Crank Action; Turning Moment. 

Testing: Indies tors; Scales; Meters; Gages; Calorimeter Brake; Log of Test. 
BTZAX TURBIVE: Steam Consumption, etc. 

OAS PSODTJCESS 

OAS PRODTTCERS: Introduction; Analysis; Gaseous Fuels; Manufacture; Operation; 
Fuel; Losses; Heat Balance; ClHsslflcation; Types; Induced Dnift Gas Producer; 
Suction Gas Producer; Bi-Product Gas Producer; Ghs ClennlnR; Uses; (Jas Producer 
Power Plants; Steam Boilers; Ceramic Kilns; Metallurgical Furnaces; Conclusion. 

OAS AND OIL ENGINES 

OAS AND OIL EVOIVES: External Combustion Motor; Internal Combustion Motor; 
Lenoir Gas Engine; Otto Cycle; Construction; Explosive Mixture; Operation; Ex- 
haust; Valves; Pressures and Temperatures; Adlabatlc Expansion; Work Done; Hot 
Tube Ignition; Jump Spark; Wipe Spark; Governing; Starting; Water Jacket; Coal 
Gas; Water Gas; Producer Gas; Fuel Consumption; Oil Engine; Gasoline Engine; 
Crude Oil Engine; Diesel Cycle. 
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HACHnTE DESIGN 

BEE BTirOPSIB PAGE 49 

BEFBIOEBATIOir 

BEFBI&ERATION: Unit of Refrigeration; Thermometers; Tiieory; Systemt; Definitions. 
Ammonia; Oarbonic Add; Air; Tables. Comprc^ssion and Absorption Systems; Brine 

Tanks; Compressors: Types; Methods of Cooling; 
Details. Condensers; Types; Means of Distribut- 
ing Water. Oil Separator; Ammonia Storage 
Tanks; Pressure Cages; Brine; Chloride of Cal- 
cinro; Salt; Tables of Weights. Specific Heat and 
Freestng Point. Management of Refrigerating Ma- 
chinery. 

ELECTBICITY 

ELEXEVT8 OF ELECTRICITY: Magnetism; Magnetic 
Induction; Static Electricity; Insulators; Con- 
ductors; Charges; Electric Machines; Condensers; Dynamic Electricity; E. M. F.; 
Resistance; Cells; Solenoid; Electro-magnets; Induction Colls; Applications; Tele- 
phone; Telegraph. 

ELECTRIC 0T7RRENT: Resistance; Conductance; Tables; Calculations; Coefficients; 
Wire Tables; Ohm's Law; Circuits; Fall of Potential; Electric Energy; Power; 
Coulomb; Joule; Watt; Mechanical Equivalent; Plants; Commercial EflTlciency. 

THEORY OF DYKAXO ELECTRIC MACHIHERY: Symbols; Tables; Lines of Force; 
Induction; The Generator; Commutator; Permeability; Saturation; Hysteresis; Arma- 
ture Reaction; Neutral Point; Lead; Demagnetization; Types of Fields; Series, 
Shunt and Compound Windings. 

DIRECT CURRENT DYHAXOB: Constant Current; ConsUnt Potential; Series, Shunt and 
Compound Dynamos: Characteristic Cunres; External; Internal; Total. Long and 
Short Shunt. Magneto-motive Force; Magnetic Reluctance; Magnetising Force. Field 
Magnets. Dynamo Construction: Armature Core and Windings; Binding Wires; 
Closed and Open Coil Armature Commutators; Brushes; Brush Holders; Held Magnets 
and Coils. Sparking. 'Installation. Operation. Testing. 

DIRECT OURREKT MOTORS: Principles; Equations: Counter E. M. F.; Torque and 
Speed; The Prony Brake; Shunt and Series Motors; Compound Motor; Series Motor; 
Regulation; Transformers; Generator and Motor in Combination; Calculations. 

TYPES OF DY3fAX0-EL£CTRI0 MACHINERY. DIRECT CURRENT. Classes; Methods 

of Driving; Types: General Electric: Crocker- Wheeler; Westlnghouse; Bullock; 

C and C; Holtser-Cabot, etc.; Electrolytic Work; Arc Lighting Generators; Railway 
Motors; Motor-Generators and Dyna-ipotors. 

ELECTRIC LIOHTINO: Lamps; Candle Power; Incandescent Lamps; Arc Lights; Sys- 
tems of Distribution, Feeders; Potential; Location of Lamps; Power required; Loca- 
tion and Equipment of Plant; Overhead and Underground Systems; Wiring of Buildings; 
Sise of Wire; Calculations. 

HEATING AND VENTILATION 

HEATING AND VENTILATION: Systems of Warming; Hot Air; Hot Water; Steam; 
Electricity. Principles of VentllHtlon. Heat loss from Buildings; Calculations and 
Tables. Furnace Heatiug: Registers; Care; Steam Boilers and Hot Water Heaters. 
Steam Heating: Direct and Indirect Systems; Radiators; Valves; Wet and Dry Re« 
turns; Hot Water Heating: Direct and Indirect; Expansion Tank. Exhaust Heating 
and Ventilation; Blowers. 

ELEVATOSS 

ELEVATORS: Steam Elevators; Water Balance Elevators; Horizontal Hydraulic Ele- 
vators; Vertical Hydraulic Elevators; Packing and Lubrication; Limit Valves; 
Electric Elevators; Controllers; Electric Limit Switches; Elevator Accessories; Cabl^; 
Air Cushions. 



KATHEHATICS 

I SEE SYNOPSIS PAGE 16t 

MECHANICAL DBAWINO 



ALGEBRA, GEOMETRY, 
TRIGONOMETRY AND LOGARITHMS 



BEE SYNOPSIS PAGE 168 
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MARINE ENGINEERING COURSE 

nrcLVDxvo keohavzoal dkawivo 

Prepared for Marine Engineers, Chief Engineers and Assistants, 
Inspectors of Boilers and Engines, Superintendents of Shipyards, Consult- 
ing Engineers, Firemen, Stolcers, Oilers, Owners of Launches, Engine 
Builders, Boilermakers, Ship Builders, Dealers in Marine Machinery and 
Supplies, Steamboat Officers, Inventors, Designers, Draftsmen, Salesmen, 
Instructors and Engineering Students. 



INSTRUCTION PAPERS IN THE COURSE 



Arithmetic Part I. 
Arithmetic Part II. 
Arithmetic Part III. 
Elementary Algebra and Men- 
suration. 
Mechanics Part I. 
Mechanics Part II. 
Mechanism. 
Heat. 

Elements of Chemistry. 
Metallurgy. 

Construction of Boilers. 
Types of Boilers. 
Boiler Accessories. 
Marine Boilers. 
Machine Design Part I. 
Machine Design Part II. 
Steam Pumps. 
Steam Engine Part I. 
Indicators. 
Valve Gears. 
Steam Engine Part II. 
Marine Engines. 
Gas Producers. 
Gas Engines. 



Refrigeration Part I. 

Refrigeration Part II. 

Elements of Electricity. 

The Electric Current. 

Theory of Dynamo-Electric Ma- 
chinery. 

Direct Current Dynamos. 

Direct Current Motors. 

Electric Wiring. 
•Electric Lighting. 
•Algebra Part I. 
•Algebra Part II. 
•Geometry. 
•Trigonometry and Logarithms. 

Mechanical Drawing Part I. 

Mechanical Drawing Part II. 

Mechanical Drawing Part III. 

Mechanical Drawing Part IV. 

Mechanical Drawing Part V. 

Mechanical Drawing Part VI. 
^Advanced Machine Design 

Part I. 
•Advanced Machine Design 
Part 11. 



•OptlonaL 



f uition $50.00. Payable Monthly. 
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SYNOPSIS OF COURSE 

GENEBAL STTTDIES 



SEE BTH0F8X8 PAGE IM 



ABTTHMETIC, ELEXEKTABT ALOEBKA AHD 
XEKSirBATION, MECHAITICB, MECHAKIBM, 
HEAT, ELEMENTS OF CHEXISTBY, KETAIXTTROY 

STEAM BOUEBS 

COKSTBUCTIOV OF BOILERS: Materials; Testing; Panohing; Drilling; Riveting; 
Joints; Arrangement of Plates; Staying; Expanding Tubes; Furnace Flues; Calking; 
General Requirements; Grate Area; Draft; Tubes; Steam and Water Spaces; Heating 
Surface: Formulas for Thickness and Allowable Pressure; Formulas for Riveted Joints; 
Flues, Tubes vid Stays; Manholes; Brackets; Uptake; Chimney. 

TYPES OF BOILERS: Cornish; Lancashire; Galloway; Mul- 

I tltiibular; Vertical; Manning; Cochrane; Fire Engine; 

Water-Tube Boilers; Babcock ft Wilcox; Root; Heine; 

> Almy; Caball; Belleville; Yarrow; Thomeycroft; Field. 

Marine Boilers; Locomotive Boilers. 

BOILER ACCESSORIES: Furnaces; Grate; Smoke Preven- 
tion; Mechanical Stokers; Fuel Economlxers; Natural and 
Forced Draft. Valves: Globe; Gate; Check; Safety. 
Blow Out Apparatus; Gage Cocks; Gage Glasses; Pres- 
* sure Gages; Fusible Plugs; Separators; Traps; Suppwts; 

Manholes; Pipes; Pumps; Heaters; Injectors; Horse 
Power; Calorimeters; Factors of Evaporation; Corrosion 
and Incrustation; Explosions. Fuels; Composition and 
Care of Boilers: Fittings; Feed Water; Firing; Cleaning; 



Heat Value of Fuels. 
Inspection; Testing. 



MARINE BOILERS: Cylindrical; Water Tube; Gunboat Boilers. Constmctlon t Materials; 
Testing: Shell; Riveting; Flanging; Furnaces; Tubes and Stays. Dimensions: Grate; 
Heaitinjs Surface; SUe of Boiler. Details: Valves; Gages; Pumps; Sallnometer; 
Hydrokimeter; Lagging. Draft: Closed Ash-pit; Closed Stokehole; Kafers Method; 
Induced Systems. Mechanical Stokers; Fuels. Getting up Steam; Stoking; Cleaning 
and Banking; Repairs. Types and Advantages of Water-tube Boilers. Launch Boilers. 

STEAM ENGINES 

PUMPS: Principles of Action; Suction; Forcing; Jet; Rotary; Doable Acting; Lift; 
Plunger; Geared; Duplex; Compound; Centrifugal. Valves; Arrangement of Parts; 
Capacity; Proportions; Sizes for Boiler Feed; Piping; Foundation; Packing; Lubri- 
cation; Speed; Running; Principal Types. 

PARTS OF STEAM ENGINE: Cylinder; Piston; Crank; Crosshead; Valve; Eccentric. 
Types: Simple; Compound; Triple Expansion; Quadruple Expansion; High Speed; 
Pumping. Accessories: Condensers; Cooling Towers; Fly Wheel; Governor; Lubri- 
cation; Steam Turbine: De Laval; Parsons; AdvanUges over Reciprocating Type. 

INDICATORS: Diagrams; Mean Effective Pressure. Watts Indicator; Crosby, Thompson 
and Tabor Indicators; Reducing Motions; Taking Diagrams; Calculation of Horse 
Power; Table of Engine Constants: Measuring Area of Card; Planimeter; Indicator 
Cards: Actual; Ideal; Cards for Compound and Triple Expansion Engines; Combined 
Cards. Faults: Causes and Remedies; Calculation of Steam Consumption from Indi- 
cator Card. 

VALVE GEARS: Slide Valve; Details; Operation; Eccentric; Valve Diagrams; Zeuner ' 
Diagram; Design of Slide Valve; Slse of Parts; Setting; Equal Lead; Equal Cut 
Off. Reversing Gears; Stephenson; Gooch; Allen; Joy valve Gears. Other Valves: 
Piston; Double Ported; Trick; Corliss. Methods of 
Balancing Valves. 

ACTION OF HEAT: Gases; Boyle's Law; Saturated and 
Superheated Vapor; Efficiency of Actual Engine; Ivosses; 
Initial Condensation. Devices for Economy: Lagging; 
Jacketing: Superheating: Condensing; Measurement of 
Vacuum: Compounding: Corliss Valves; Separators. Pis- 
ton Speed; Ratio of Expansion. 

WORK DONE IN CYLINDER: Indicator; Formulas; Crank Action; Turning Moment. 
Testing: Indicators; Scales; Meters; Gages; Calorimeter Brake; Log of Test. 

STEAM TURBINE: Ste.im Consumption, etc. 

MARINE ENGINES: Propulsion; Types of Marine Engines; Nautical Terms; Details of 
Engines; Starting Gear; Condensers: Air Pump; Circulating Pump; Auxiliary Ma- 
chinery. Propellers: Material: Shape; Pitch; Slip; Negative Slip; Twin and 
Triple Screws. Fittings: Valves and Cocks; Water Service. Management: Lubrica- 
tion; Hot Bearings; Linking Up; Stopping. Emergencies: Broken Cylinder Bead, 
Crank Shaft and Piston. Breaking of Eccentric; Breaking Down of Air Pump; etc 
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ICAGSmE DESIGN 

DZFIHITIOH AVD EELATIOV; Theoretical and Commercial Considerations; Inyentlon; 

Original Desli^n; Handbooks; General Reference 

Books; Empirical Data; Calculations; Notes; 
Records. 




OOJrSTIltrCTiyE MSCHAinCS AKD design: Forces; 
Moments; Beams. Tension; Compression; Torsion. 
Friction and Lubrication. Working Stresses; Strains. 
Analysis of Conditions and Forces; Tlieoretical Construction; Practical Modification; 
Delineation and Specification. 

APPLICATIOH TO POWER TBANBMTtWTOy: Speed Ratio; Power; Load; Efficiency; 
Prellminaxy Calculation; Layout; Design of Parts; Belts; Pulleys; Shafts; Gears. 
Couplings; Clutches; Brakes. Bearings; Brackets; Stands; Bolts; Nuts; Screws; 
Keys; Pins; Cotters. 

SIMPLE MACHIVE iXEMENTS: Types; Materials; Shop Machinery; Processes; Con- 
struction; Cost; Competition; Machinery Market. Working Detail Drawings of Parts 
in a Practical Case of Power Transmission. 

SEFBIGE&ATIOH 

REFRIOERATIOIT: Unit of Refrigeration; Thermometers; Theory; Systems; Definitions. 
Ammonia; Carbonic Add; Air; Tables. Compression and Absorption Systems; Brine 
Tanks; Compressors; Types; Methods of Cooling; Details. Condensers; Types; 
Means of Distributing Water. Oil Separator; Ammonia Storage Tanks; Pressure 
Gages; Brine; Chloride of Calcium; Salt; Tables of Weights, Specific Heat and 
Freezing Point. Management of Refrigerating Machinery. 

EIECTEICITT 

ELEMEVTS OF ELEOTRIOTTT: Magnetism; Magnetic Induction; Static Electricity; 
Insulators; Conductors; Charges; Electric Machines; Condensers; Dynamic Electricity; 
B. M. F.; Resistance; Cells; Solenoid; Electro-magnets; Induction. ColLs; Applica- 
tions; Telephone; Telegraph. 

ELEOTSIC 01XRBEVT: Resistance: Conductance; Tables; Calculations; Coefficients; 
Wire Tables; Ohm's Law; Circuits; Fall of Potential; Electric Energy; Power; 
Coulomb; Joule; Watt; Mechanical Equiralent; Plants; Commercial Efficiency. 

THEORY OF DTHAMO ELECTRIC KAGHIKERlr: Symbols; Tables; Lines of Force; 
Induction; The Generator; Commutator; Permeability; Saturation; Hysteresis; Arma- 
ture Reaction; Neutral Point; Lead; Demagnetization; Types of Fields; Series, 
Shunt and Compound Windings. 

DIBEOT OITBEEVT DTSTAMOS: Constant Current; Constant Potential; 'Series. Shunt and 
Compound Dynamos; Characteristic Curyes; External; Internal; 
Total. Long and Short Shunt. Magneto-motive Force; Mag- 
netic Reluctance; Magnetizing Force. Field Magnets. Dynamo 
Construction: Armature: Armature Core and Windings; Binding 
Wires; Closed and Open Coil Armature Commutators r Brushes; 
Brush Holders; Field Magnets and Colls. Sparking. Installa- 
tion. Operation. Testing. 

DIRECT CX7RRSKT MOTORS: Principles; Equations; Counter E. M. 
F.; Torque and Speed; The Prony Brake; Shunt and Series 
Motors: Compound Motor; Series Motor; Regulation; Trans- 
formers; Generator and Motor in Combination; Calculations. 

ELECTRIC WIRING: Wires; Coverings; /oints; Wiring Fixtures: 
Cleats; Casings; Tunnels: Batteries; Grouping of Cells; An- 
nunciators; Bells; Buzzers; Switches; Plugs; Sockets; Fuses; 
Meters; Applications; Plans and Speclflcutions; Fire Risks; In 
surance Rules and Regu^tlons; Inspectors. 

ZLBCTRIO LIGBnVG: Lsmps: Candle Power; Incandescent Lamps; Arc Lights; Sys- 
tems of Distribution. Feeders; Potential; Location of Lamps; Power required; Lo<tt- 
tlon and Equipment of Plant; Overhead and Underground Systems; Wiring of Buildings; 
Sise of Wire; Calculations. 

KATHEHATICS 

ALGEURA, GEOMETRY. ) ^^ SYNOPSIS PAGE 160 

TRIGONOMETRY AND LOGARITHMS ) 

MECHANICAL DBAWIHG 

SEE SYNOPSIS PAGE 168 
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LOCOMOTIVE ENGINEESING COURSE 

nrcLtJDDro mechakioal dbawzvo 

Prepared for Locomotive Engineers and Firemen, Switchmen, Braice* 
men, Towermen, Fiagmen, Section Hands, SIgnaimen, instructors, Stu- 
dents, Inspectors, Master Mechanics and others interested in Railroading. 



INSTRUCTION PAPERS IN THE COURSE 



Arithmetic Part I. 
Arithmetic Part II. 
Arithmetic Part III. 
Elementary Algebra and Men- 

saration. 
Mechanics Part I. 
Mechanics Part II. 
Mechanism. 
Heat. 

Elements of Chemistry. 
Metallurgy. 

Construction of Boilers. 
Types of Boilers. 
Boiler Accessories. 
Machine Design Part I. 
Machine Design Part II. 
Steam Engine Part I. 
Indicators. 
Valve Gears. 
Steam Engine Part II. 
The Air Brake. 
Locomotive Boilers and Engines 

Part I. 
Locomotive Boilers and Engines 

Part II. 



-Elements of Electricity. 
The Electric Current. 
Theory of Dynamo-Electric Ma- 
chinery. 

Direct Current Dynamos. 

Direct Current Motors. 

Types of Dynamo-Electric Ma- 
chinery. 
•Electric Lighting. 
•Electric Railways Part I. 
•Electric Railways Part II. 
•Algebra Part I. 
•Algebra Part II. 
•Geometry. 
•Trigonometry and Logarithms. 

Mechanical Drawing Part I. 

Mechanical Drawing Part II. 

Mechanical Drawing Part III. 

Mechanical Drawing Part IV. 

Mechanical Drawing Part V. 

Mechanical Drawing Part VI. 
•Advanced Machine Design 

Part I. 
•Advanced Machine Design 
Part II. 



•OptionaL 



Tuition $5a00. Payable Monthly. 
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SYNOPSIS OF COURSE 

OEHE&AL STUDIES 



ABITHXETZO, ELEIQVTABT ALOEBBA AMD 
KEN817KATZOV, MECHAKICB, KE0BAVI8K, 
HEAT, SLEMEHTB OF OHEXIBTBT, XETALLUSai 



- SEE 8TH0P8Z8 PAGE 106 



STEAK BOHEBS 

OOVBTBXrCTIOV OF B0XLEB8: Materials; Testing; Pnncbing; Drilling; BlTeting; 
Joints; Arrangement of Plates; Staying; Expanding Tubes; Furnace Flues; Calking; 
General Requirements; Grate Area; Draft; Tubes; Steam and Water Spaces; Heating 
Surface; Formulas for Thickness and Allowable Pressure; Formulas tor BiTeted Joints: 
Flues, Tubes and Stays; Manholes; Brackets; Chimney. i 

TTPE8 OF B0ILEB8: Multitubular; Vertical; Manning; 
Fire Engine; Water-Tube Boilers; Babcock A Wilcox; 
Boot; Heine; Almy; Caball; BelleylUe; Yarrow; Thor- 
neycroft; Field. Marine Boilers; Locomotire Boilers. 

BOILEB A00E880BIEB: Furnaces; Smoke Prevention; Me- 
chanical Stokers; Fuel Economlsers; Natural and Forced d- 
Draft TalTes: Globe; Gate; Check; Safety. Gsge «- 
Cocks; Gage Glasses; Pressure Gages; Fusible Plugs; 
Separators; Traps; Supports: Manholes; Pipes; Pumps; 
Beaters; Injectors; Horse Power; Factors of Eraporation; 
Corrosion and Incrustation; Explosions. Fuels; Compo- 
sition and Heat Value of Fuels. Care of Boilers. 




STEAX EHanrES 

Principles of Action; Suction; Forcing; Jet; Rotary; Double Acting; Lift; 
Plunger; Geared; Duplex; Compound; Centrifugal. Valres; Arrangement of Parts; 
Capacity; Proportions; Sixes for Boiler Feed; Piping; Foundation; Packing; Lubri- 
cation; Speed; Running; Principal Types. 

PABT8 07 8TEAX EVODrE: Cylinder; Piston; Crank; Crosshead; Valre; Eccentric. 
Types: Simple; Compound; Triple Expansion; Quadruple Expansion; High Speed; 
Pumping. Accessories; Condensers; Cooling Tbwers; Fly Wheel; GoTernor; Lubri- 
cation; Steam Turbine: De Laral; Parsons; Advantages over Reciprocating T^pe. 

ZHDICATOSB: Diagrams; Mean Effective Pressure. Crosby, Thompson and Tabor Indi- 
cators; Reducing Motions; Taking Diagrams; Calculation of Horse Power; Table of 
Engine Constants; Measuring Area of Card; Planimeter; Indicator Cards: Actual; 
Ideal; Cards for Compound and Triple Expansion Engines; Combined Cards. Faults: 
Causes and Remedies; Calculation of Steam Consumption from Indicator Card. 

▼ALYE 0EAB8: Slide Valve; Details; Operation; Eccentric; Valve Diagrams; Zenner 

Diagram; Design of Slide Valve; Slse of Parts; Setting; 
Equal Lead; Equal Cut Off. Reversing Gears; Stephec* 
son; Gooch; Allen; Joy valve Gears. Other Valves: 
Piston; Double Ported; Trick; Corliss. Methods of Bal- 
ancing Valves. 

ACnOir 07 HEAT: Gases; Boyle's Law; Saturated and 
Superheated Vapor; Efficiency of Actual Engine; Losses; 
Initial Condensation. Devices for Economy: Lagging; 
Jacketing; Superheating; Condensing; Measurement of 
Vacuum; Compounding; Corliss Valves; Separators. Pis- 
ton Speed; Ratio of Expansion. 

WORK DOKE JX CYLINDER: Indicator; Formulas; Crank 
Action; Turning Moment. Testing: Indicators; Scales; 
Meters; Gages; Calorimeter Brake; Log of Test. 

STEAM TURBIHE: Steam Consumption, etc. 

LOCOXOTTTE BOILERS: Belpaire;- Wootten; Lents; . Details; Materials; Firebox; 
Stays; Water Table; Grate; Ash Pan; Dampers; Fuels; Rate of Combustion; 
Smoke Box; Exhaust Nosxle; Petticoat Pipe; Stack; Boiler FitUngs: Valves; 
Whistle; Gages; Blower; Injectors. 

LOOOXOTIYE EironrES: Piston; Crosshead; Connecting Rod; Parallel Rods; Valve 
Motion; Reversing Gear; Setting Valves; Running Gear; Counterbalancing. Types: 
Eight Wheeled; Forney; Columbia; Atlantic; Mogul; Consnlldation; Decapod. Com- 
pound Locomotives. Signals: Targets; Semaphores; Block Signals; Train Signals; 
Flags. Running: Firing; Fuels; Use of Steam; Cut Off; Learning the Road; 
Grades; Handling Trains; Inspection; Repairs; Emergencies; Train Rules; Time 
Tables. Specifications for Engine and Tender. 
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KACHINE BESION 

DEFOnnOK A2n> relation: Theoretical and Oommerdal Conslderattont; IiiTWitlon; 
Ori^nal Deslirn; Handbooks; General Reference Books; Empirical Data; CalcnUtloas; 
Notes; Records. 

COVSTRTTCTiyE MEOHAKICS AKD DESIGN: Forces: Moments; Beami. Tenilon; 
Compression; Torsion. Friction and Lubrication. Work- 
ing Stresses; Strains. Analysis of Ck)ndltions and Forces; 
Theoretical Construction; Practical Modification; Deline- 
ation and Specification. 




AFPLIOATIOK TO POWER TRANSMISSION: Speed Ratio; 
Power; Load; Efficiency; Preliminary Calculation; Lay- 
out: Design of Parts; Belts; Pulleys; Shafts; Gears. 
Couplings; Clutches; Brakes. Bearings; Brackets; 
Stands; Bolts; Nuts; Screws; Keys; Pins; Cotters. 

SIMPLE MACHINE ELEMENTS: Types; Materials; Shop Machinery; Processes; Con- 
struction; Cost; Competition; Machinery Market. Working Detail Drawings of Parts 
in a Practical Case of Power Transmission. 

ATTt. BRAKE 

RAILWAY BRAKES: Hand; Vacuum; Compressed Air; Straight- Air Brake; Antomatle 
Brake. Westinghouse and New York Air Brakes. Details. 

AUTOMATIC BRAKE: Parts: Pnmp; Governor; Engineer's Talre; Beterroir; Gages; 
The Triple VaWe; Brake Cylinders^* Air Pump: Description; Operation; Brake 
Rigging; Plan of Car; Brake Shoe Pressure; Driring- Wheel Brakes; High-Speed 
Brake: Detail Parts. 

HANDUNO AIR BRAKES AND SIGNALS: Service and Emergency Application; Cutting 
out Brakes; Defects and Accidents; General Instructions; System* of Air Signals. 

ELECTEICITT 

ELEMENTS OF ELECTRICITT: Magnetism; Magnetic Induction; Static Electricity; 
Insulators; Conductors; Charges; Electric Machines: Condensers; Dynamic Electricity; 
E. M. F.; Resistance; Cells; Solenoid; Electro-magnets; Induction Colls; Applica- 
tions; Telephone; Telegraph. 

ELECTRIC CURRENT: Roslstanoe: Conductance; Tables; Calculations; Coefficients; 
Wire Tables; Ohm's Law; Circuits; Fall of Potential; Electric Energy; Power; 
Coulomb; Joule; Watt; Mechanical Equivalent; Plants; Commercial Efficiency. 

THEORT OF DTNAMO ELECTRIC MACHINERY: Symbols; Tables; Lines of Force; 
Induction; The Generator; Commutator; Permeability; Saturation; Hysteresis; Arma- 
ture Reaction; Neutral Point; Lead; Demagnetisation; Types of Fields; Series, 
Shont and Compound Windings. 

DIRECT CURRENT DYNAMOS: Constant Current; Constant Po- 
tential; Series, Shunt and Compound Dynamos; Characteristic 
Curves: External; Internal; Total. Long and Short Shunt. 
Magneto- motive Force; Magnetic Reluctance; Magnetizing 
Force. Field Magnets. Dynamo Construction: Armature; 
Armature Core and Windings; Binding Wires; Closed and 
Open Coil Armature Commutators; Brush Holders; Field Mag- 
nets and Coils. Sparking. InsUllation. Operation. Test- 
ing. 

DIRECT CURRENT MOTORS: Principles; Equations; Counter 
E. M. F.; Torque and Speed; The Prony Brake; Shunt and 
Series Motors; Compound Motor: Regulation; Transformers; 
Generator and Motor in Combination; Calculations. 

ELECTRIC LIGHTING: Lamps; Candle Power; Incandescent Lamps; Arc Llghto; Sys- 
tems of Distribution. Feeders; Potential; Location of Lamps; Power required; Loca- 
tion and Equipment of Plant; Overhead and Underground Systems; Wiring of Build- 
ings; Size of Wire; Calculations. 

ELECTRIC RAILWAYS: Car Equipment; Motors; Controllers; Trolley; Car Wiring; 

Line Construction; Feeders; Bonding; Electrolysis. Power Station; Switch Board; 

Systems: Alternating Current; Storage Battery; Underground-Conduit and Thlrd-RslL 
Location and Remedies of Faults. 

MATHEMATICS 

ALGEBRA, OEOMETBT, L 

MECHANICAL DBAWIHO 



c SEE SYNOPSIS PAGE 160 

TRIGONOMETRY AND LOGARITHMS ^ "*"w*^b« *^aw* *«• 



SEE SYNOPSIS PAGE 168 
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BOILERS Ain> ENGINES 

A short, practical course prepared for Steam Engineers, Engine Build- 
ers, Designers, Draftsmen, Inventors, Dealers In* Steam Machinery pnd 
Supplies, Inspectors, Students and others. 



INSTRUCTION PAPERS IN THE COURSE 
Arithmetic Part I. 



Arithmetic Pari: II. 
Arithmetic Part III. 
Elementary Algebra and Men- 

snratlon. 
Mechanics Part I. 

* Mechanics Part II. 

* Mechanism. 
Heat. 

Elements of Chemistry. - 
Construction of Boilers. ' 
Types of Boilers. 
Gas Producers. 

Tuition $25.0a 



•Optional. 



Gas Engines. 
Boiler Accessories. 
Steam Pumps. 
Steam Engine Part I. 
Indicators. 
Valve Gears. 
Steam Engine Part II. 
•Marine Boilers. 
•Marine Engines. 
•LocomotlTe Boilers and Engines 

Part I. 
•Locomotive Boilers and Engines 
Part \l. 
Payable Monthly. 



SYNOPSIS OF COURSE 

PRELTTHnrABY STUDIES 



SEE STNOPSIB PAGE 106 



ABITHIIETIC, ELEMEHTABT ALGEBEA AKD 
MEVSUBATJOV, XECHAHICS, MEOHAHISX, 
HEAT. ELEllEim OF CHEMI8THT ) 

STEAK BOHEBS 

OOVSTIlXrOTION OF BOILEBS. Materials; Testing; Punching; Drilling; Riretlng; 
Joints; Staying; Tubes; Flues; Calking; Requirements; Grate Area; Draft; Steam 
and Water Spaces; Heating Surface; Formulas for Thickness and Allowable Pressure; 
Formulas for Rireted Joints; Flues, Tubes and Stays. 

TTFE8 OF BOILEBS: Multitubular; Vertical; Manning; 
Fire Engine; Water-Tube Boilers; Babcock & Wilcox; 
Root; Heine; Almy; Cahall; Bellerille; Thorney croft; 
Field. Marin«( Boilers; Locomotire Boilers. 

BOILEB ACCE880BIES: Furnaces; Grate; Smoke Preren- 
tion; Mechanical Stokers; Fuel Economixers; Natural and 
Forced Draft. Valres: Check; Safety. Blow Out Ap- 
paratus; Gage Cocks; Gage Glasses; Pressure Gages; 
Separators; Traps; Supports; Manholes; Pipes; Pumps; 
Heaters; Injectors; Horse Power; Factors of Eyaporation; 
Corrosion and Incrustation; Explosions. Fuels; Compo- 
sition and Heat Value of Fuels. Care of Boilers. 

KABnrE BOILEBS: Cylindrical; Water Tube; Construction: 
Riretlng; Flanging; Furnaces; Tubes and Stays. Di- 
mensions: Grate; Heating Surface; Details: Valres; 
Gages; Salinometer; Hydrokimeter. Draft: Mechanical 
Stokers; Fuels. Stoking; Cleaning and Banking; . Repairs. 
Launch Boilers. 

STEAH EHaiHES 

Principles of Action; Suction; Forcing; Jet; Rotary; Double Acting; lift; 
Plunger; Geared; Duplex; Compound; Centrifugal. Valres: Arrangement of Parts; 
Capacity; Proportions; Sixes for Boiler Feed; Piping; Foundation; Packing; Lubri- 
cation; Speed; Bunnlng; Principal Types. 
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PABTS OF 8TEA1C ENOXVE: Cylinder; Piston; Crank; CroMhead; Valre; Eccentric. 
Types: Simple; Compound; Triple Bxpanalon; Qoadmple Bxpanaion; High Speed; 
Pumping. AcceMories: Condeneeni; Cooling Towers; Flj Wheel; GoTemor; Lubri- 
cation; Steam Turbine; De Laral; Parsons; AdTantages over Reciprocating Type. 

INDICAT0E8: Diagrams; Mean Bffectire Pressure. Crosby, Thompson and Tabor Indi- 
cators; Reducing Motions; Taking Diagrams; Calculation of Horse Power; Table of 
Engine Constants; Measuring Area of Card; Planimeter; Indi- 
cator Cards: Actual: Ideal; Cards tor Compound and Triple 
Expansion Engines; Combined Curds. Faults: Causes and 
Remedies; Calculation of Steam Consumption. 

VALVE GEARS: Slide Valre; Details; Operation; Eccentric; Valre 
Diagram; Zeuner Diagram; Design of Slide Valve; Site of Parts; 
Setting; Equal Lead; Equal Cut Off. Rerersing Gears; Stephen* 
son; Gooch; Allen; Joy Valve Gears. Other Valves: Piston 
Double Ported; Trick; Corliss. Methods of Balancing Valves. 

ACTZOK OF HEAT: Gases; Boyle's Law; Saturated and Super- 
heated Vapor; Efficiency of Actual Engine; Losses; Initial Condensation. Devices 
for Economy: Lagging: Jacketing; Superheating; Condensing; Measurement of Va- 
cuum; Compounding; Corliss Valves; Separators. Piston Speed; Ratio of Expansion. 

WORK BONE IV CTLIHDER: Indicator; Formnlas; Crank Action; Turning Moment. 
Testing: Indicators; Scales; Meters; Gages; Calorimeter Brake; Log of Test. 

KARIKE EHOIKES: Propulsion; Types of Marine Engines; Nautical Terms; Details of 
Engines; Starting Gear; Condensers; Air Pump; Circulating Pump; Auxiliary Ma- 
chinery. Propellers: Material; Shape; Pitch; Slip; Negative Slip; Twin and 
Triple Screws. Fittings: Valves and Cocks; Water Service. Management: Lubrica- 
tion; Hot Bearings; Linking Up; Stopping. Emergencies: Broken Cylinder Head, 
Crank Shaft and Piston. Breaking of Eccentric; Breaking Down of Air Pump; etc. 

LOCOMOTIVE BOILERS: Belpalre; Wootten; Lents; Details; Materials; Firebox; SUys; 

Water Table; Grate; Ash Pan; Dampers; Fuels; Rate 
of Combustion; Smoke Box; Exhaust Nozzle; Petticoat 
Pipe; Stack. Boiler FitUngs: Valves; Whistle; Gages; 
Blower ; I njectors. 

LOOOXOTIVE EVOnrEB: Piston; Croeshead; Connecting 
Rod; Parallel Rods; Valve Motion; Reversing Gear; 
Setting Valves: Running Gear; Counterbalancing. Types: 
Eight Wheeled; Forney; Columbia; Atlantic; Mogul; 
Consolidation; Decapod. Compound Locomotives. Sig- 
nals: Targets; Semaphores; Block Signals; Train Sig- 
nals; Flags. Running: Firing; Fuels; Use of Steam; 
Cut Off; Learning the Road; Grades; Handling Trains; 
Inspection; Repairs; Emergencies; Train Rules. 



SPECIAL MARINE 



A concise course prepared for Marine Engineers, Firemen, Stolcers, 
Oiiers, Owners of Launches, Deaiers in Marine Machinery and Suppiies, 
Steamboat Officers, Inspectors, Students and others. 



INSTRUCTION PAPERS IN THE COURSE 

Arithmetic Part L G«» Engines. 

Arithmetic Part II. Construction of Boilers. 

Arithmetic Part III. Types of Boilers. 

Elementary Algebra and Men- toiler Accessories, 

suratlon. Marine Boilers. 

Mechanics Part I. ^^^^^ Pomps. 

•Mechanics Part II. Steam Engine Part I. 

♦Mechanism. Indicators. 

Heat V**v® ^e»''8- 

Elements of Chemistry. ^^^^^ E°K»°e P*^ ^^ 

Gas Producers. Marine Engines. 

Tuition $25.0a Payable Monthly. 



^Dptlonal. 
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SYNOPSIS OF COURSE 

FSEIIMINABY STUDIES 



ABITHMETIO, ZLEKEHTABT ALOEBBA AND] 
MEVBimATZON, MEOHAinCB. XEOHAinSX, 
HEAT, ELEXENTS OF 0EE1II8TBT ^ 



SEE STN0P8I8 PAGE 166 



STEAK BOHEBS 

OOiniTBXrOTIOy of BOILEBS: Materials; Tbating; Punching; Drilling; Riyeting; 
Joints; Arrangement of Plates; Staying; Expanding Tabes; Fnmace Flues; Calking; 
General Beqairements; Grate Area; Draft; Tabes; Steam and Water Spaces; Heating 
Surface; Formulas for Thickness and Allowable Pressure; Formulas for Riveted Joints; 
Fines. Tubes and Stays; Manholes; Brackets; Chimney. 

TYPES OF BOILEBS: Cornish; Lancashire; Galloway; Mul- 
titubular; Vertical; Manning; Cochrane; Fire Engine; 
Water-Tube Boilers; Babcock A Wilcox; Root; Heine; 
Almy; Cahall; BellYille; Yarrow; Thorney croft; Field. 

BOILEB ACCE880BIES: Furnaces; Grate; Smoke Preren- 
tion; Mechanical Stokers; Fuel Economisers; Natural and 
Forced Draft. Valves: Globe; Gate; Check; Safety. 
Blow Out Apparatus: Gage Cocks; Gage Glasses; Pres- 
sure Gages; Fusible Plugs; Separators; Traps; Supports; 
Manholes; Pipes; Pumps; Heaters; Injectors; Horse 
Power; Calorimeters; Factors of Evaporation; Corrosion 
and Incrustation; Explosions. Fuels: Composition and 

Heat Value of Fuels. Care ojf Boilers: Fittings; Feed Water; Firing; Cleaning; 
Inspection; Testing. 

MARINE BOILERS: Cylindrical; Water Tube; Gunboat Boilers. Construction: Materials; 
Testing; Shell; Riveting; Flanging; Furnaces; Tubes and Stays. Dimensions: Grate; 
HeaUng Surface; Sixe of Boiler. Details: Valves; Gages; Pumps; Salinometer; 
Hydrokineter; Lagging. Draft: Closed Ash-pit; Closed Stokehole; Kafer's Method; 
Induced Systems. Mechanical Stokers; Fuels. Getting up Steam; Stoking; Cleaning 
and Banking; Repairs. Types and Advantages of Water-tube Boilers. Launch Boilers. 




STEAU EHGIHES 

Principles of Action; Suction; Forcing; Jet; Rotary; Double Acting; Lift; 
Plunger; Geared; Duplex; Compound; Centrifugal. Valves: Arrangement of Parts; 
Capacity; Proportions; Sixes for Boiler Feed; Piping; Foundation; Packing; Lubri- 
cation; Speed; Bunnlng; Principal Types. 

PARTS OF STEAK ENOIirE: Cylinder; Piston; Crank; Crosshead; Valve; Eccentric' 
Types: Simple; Compound; Triple Expansion; Quadruple Expansion; High Speed; 
Pumping. Accessories; Condensers; Cooling Towers; Fly Wheel; Governor; Lubri- 
cation; Steam Turbine: De Laval; Parsons; Advantages over Reciprocating Type. 

INDICATORS: Diagrams; Mean Effective Pressure. Crosby, Thompson and Tabor Indi- 
cators; Reducing Motions; Taking Diagrams; Calculation of Horse Power; Table of 
Engine Constants; Measuring Area of Card; Plainmeter; Indicator Cards: Actual; 
Ideal; Cards for Compound and Triple Expansion Engines; Combined Cards. Faults: 
Causes and Remedies; Calculation of Steam Consumption. 

▼ALYE GEARS: Slide Valve; Details; Operation; Eccentric; Valve Diagrams; Zeuner 
Diagram; Design of Slide Valve; Size of Parts; Setting; Equal Lead; Equal Cut 
Off. Reversing Gears; Stephenson; Gooch; Allen; Joy Valve 
Gears. Other Valves: Piston; Double Ported; Trick; Corliss, 
Methods of Balancing Valves. 

ACTION OF HEAT: Gases; Boyle's Law; Saturated and Super- 
heated Vapor; Efficiency of Actual Engine; Losses; Initial Con- 
densation. Devices for Economy: Lagging; Jacketing; Super- 
heating; Condensing; Measurement of Vacuum; Compounding; 
Corliss Valves; Separators. Piston Speed; Ratio of Expansion. 

WORK DONE IN CYLINDER: Indicator; Formulas; Crank Action; 
Turning Moment. Testing: Indicators; Scales; Meters; Gages; 
Calorimeter Brake; Ijog of Test. 

MARINE ENOINES: Propulsion; Types of Marine Engines; Nautical 
Terms; Details of Engines; Starting Gear; Condensers; Air Pump; Circulating Pump; 
Auxiliary Machinery. Propellers: Material; Shape; Pitch; Slip; Negative Slip; 
Twin and Triple Screws. Fittings: Valves and Cocks; Water Service. Management: 
Lubrication: Hot Bearings; Linking Up; Stopping. Emergencies; Broken Cylindef 
Head, Crank Shaft and Piston. Breaking of Eccentric; Breaking Down of Air Pomp; etc. 
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SPECIAL LOCOMOTIVE 

A concise course prepared for Locomotive Engineers, Firemen, 
Switchmen, Bralcemen, Towermen, Fiagmen, Signalmen, Section IHands, 
Students and all others interested in Railroading. 



INSTRUCTION PAPERS IN THE COURSE 



Arithmetic Part I. 

Arithmetic Part II. 

Arithmetic Part III. 

Elementary Algebra and Men- 
suration. 

Mechanics Part I. 
^Mechanics Part II. 
* Mechanism. 

Heat. 

Elements of Chemistry. 

Construction of Boilers. 



Types of Boilers. 

Boiler Accessories. 

Steam Engine Part L 

Indicators. 

Valve Gears. 

Steam Engine Part II. 

Locomotive Boilers and Engine* 

Part I. 
Locomotive Boilers and Engine* 

Part II. 
Air Brake. 



•OptlonaL 



Tuition $25.0a Payable Monthly. 



SYNOPSIS OF COURSE 

PBELDOirABY STUDIES 



BEE STN0PSI8 PAGE 166 



ASZTHXETIC, ELEMEHTABT ALGEBBA AVD 
MEVSUBATIGV, XEOHAKICS. XECHAIOSM, 
HEAT, ELEMENTS OF CHE|CI8TB7 ) 

STEAK BOILEBS 

COVSTEVCTIGir 07 B0ILEK8: Materials; Testing; Pancbing; DrilUng; Riveting; 
Joints; Arrangement of Plates; Staying; Expanding Tubes; Furnace Flaea; Calking; 
General Requirements; Grate Area; Draft; Tubes; Steam — 

and Water Spaces; Heating Surface; Formulas for Tbickness 
and Allowable Pressure; Formulas for Riveted Joints; Flues, 
Tubes and Stays; Manholes; Brackets; Uptake; Cbimney. 

TYPES OF BOILERS: Multitubular; Vertical; Manning; Fire En- 
gine; Water-Tube Boilers; Babcock & Wilcox; Root; Heine; 
Almy; Cahall; Belleville; Yarrow; Tborneycroft; Field. 
Marine Boilers; Locomotive Boilers. 

BOILER AGOESSORIES: Furnaces; Grate; Smoke Prevention; 
Mechanical Stokers; Fuel Economizers; Natural and Forced 
Draft. Valves: Globe: Gate; Check; Safety. Blow Out 
Apparatus: Gage Cocks; Gage Glasses: Pressure Gages; 
Fusible Plugs; Separators; Traps; Supports; Manholes; 
Pipes; Pumps; Heaters; Injectors; Horse Power; Calori- 
meters; Factors of Evaporation; Corrosion and Incrustation; 
Explosions. Fuels; Composition and Heat Value of Fuels. 
Care of Boilers: Fittings; Feed Water; Firing; Cleaning; 
Inspection; Testing. 

STEAH EHGIHES 

PARTS OF STEAM EKGIirE: Cylinder; Piston; Crank; Crosshead; Valve; Becentrlc; 
Types: Simple; Compound; Triple Expansion; Quadruple Expansion; High Speed; 
Pumping. Accessories: Condensers; Cooling Tbwers; Fly Wheel; Governor; LoImI- 
cation. Steam Turbine: De Laval; Parsons; Advantages over Reciprocating Tj^e. 
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ZVDIOATO&S: Diagrams; Mean Effectlre Preaaare. Watts Indicator; Crosby, Tbompson 
and Tabor Indicators; Reducing Motions; Taking I>ia4Brrams; Calculation of Horse 
Power; Table of Bnglne Constants; Measuring Area of Card; Planlmeter; Indicator 
Cards: Actual; Ideal; Cards for Compound and Triple Expansion En^rines; Combined 
Cards. FaulU: Causes and Remedies; Calculation of Steam Consumption. 

▼ALVE 0EAB8: Slide ValTe; DeUlls; Operation; Eccentric; VaWe Diagrams; Zenner 
Diagram; Design of Slide Valve; Slse of Parts; Setting; 
Equal Lead; Equal Gut Off. Reversing Gears; Stephenson; 
Gooch; Allen; Joy Valre Gear. Other Valres: Piston; 
Double Ported; Trick; Corliss. Methods of BaUnclng Valves. 

ACTION OF HEAT; Gases; Boyle's Law; Saturated and Super- 
heated Vapor; Efficiency of Actual Enirlne; Losses; Initial 
Condensation. Devices for Economy: Lagging; Jacketing; 
Superheating; Condensing; Measurement of Vacuum; Com- 
pounding; Corliss Valves; Separators. Piston Speed; Ratio 
of Expansion. 

WORK DONE IN CYLINDER: Indicator; Formulas; Crank 
Action; Turning Moment. Testing: Indicators; Scales; 
Meters; Gages; Calorimeter Brake; Log of TesL 

LOOOXOTIVE BOa.ERS: Belpalre; Wooten; Lents; Details; 
Materials; Firebox; Stays; Water Table; Grate; Ash Pan; 
Dampers; Fuels: lUte of Combustion; Smoke Box; Exhaust 
Noszle: Petticoat Pipe; SUck; Boiler FltUngs: Valves; 
Whistle; Gages; Blower; Injectors. 

LOCOXOTIYE ENGINE8: Piston. Crosshead; Connectinir Rod; Parallel Rods; Valve 
Motion; Reversing Gear; Setting Valves; Running Gear; Counterbalancing, l^pes: 
Eight Wheeled; Forney; Columbia; Atlantic; Mogul; Consolidation; Decapod. 
Compound Locomotives. Signals: Targets; Semaphores; Block Signals; Train Sig- 
nals; Flags. Running: Firing; Fuels; Use of St'^am; Cut Off; Learning the Road; 
Grades; Handling Trains; Inspection; Repairs; Emergencies; Train Rules; Time 
Tables. Specifications for Engine and Tender. 




AIB BBAEE 



BAILWAT BRAKES: Hand; Vacuum; Compressed Air; Straight Air Brake; Automatic 
Brake. Westinghouse and New York Air Brakes. Details. 

AUTOMATIC BRAKE: Parts: Pump; Governor; Engineer's Valve; Reservoir; Gages; 
The Triple Valve; Brake Cylinders; Air Pump: Description; Operation; Brake Rig- 
ging; Plan of Car; Brake Shoe Pressure; Driving Wheel Brakes; High Speed Brake: 
Detail Parts. 

BANDUNG AIB BRAKES AND SIGNALS: Service and Emergency AppUcation; Cuttlnff 
oat Brakes; Defects and Accidents; General Instructions; Systems of Air Signals. 



SPECIAL REFRIGERATION 

A concise course prepared for Refrigeration Englneera, Stationary 
Engineers, Marine Engineers, Firemen, Consuiting Engineers, inatructorti, 
Students and ali those interested in Mechanical Refrigeration. 



INSTRUCTION PAPERS IN THE COURSE 



Arithmetic Part I. 

Arithmetic Part II. 

Arithmetic Part III. 

Elementary Algebra and MeD- 
saration. 

Mechanics Part I. 
^Mechanics Part II, 
* Mechanism. 

Heat. 

Elements of Chemistry. 



^Optional. 



Construction of Bollera. 
Types of Hollers. 
Boiler Accessories. 
Steam Pumps. 
Steam Engine Part I. 
Indicators. 
Valve Gears. 
Steam Engine Part II. 
Refrigeration Part I. 
Refrigeration Part IL 



Tuition $25.0a Payable Monthly. 
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SYNOPSIS OF COURSE 

PBEUHnTABY STUDIES 



AEITHlfETIO, ELEXEKTABT ALGEBRA AXTD 
UEXBURATIOM, HECHANIC8, MECHANISM, 
HEAT, ELEMEKTB OF CHEMI8TBY 



SEE SYNOPSIS PAGE 166 
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STEAM BOILEBS AND ENGINES 

CONSTBXrCnON OF BOILEBS: Materials; Testing; Punching; Drilling; Rlretlng 
Joints; Arrangement of Plates; Staying: Bxpandlng Tubes; Furnace Flues; Calking; 
Horse Power; General Requirements; Grate Area: Draft; Tubes; Steam and Water 
Spaces; Heating Surface; Water Level; Strength of Boiler Shell; Formulas fur 
Thickness and Allowable Pressure; Equations and Formulas for Riveted Joints; Flues, 
Tubes and Stays; Manholes; Brackets; Uptake; Chimney. 

TYPES OF BOILEBS: Cornish; Lancashire; Galloway; Multitubular; 
Vertical Boilers; Manning; Cochrane; Fire Engine; etc. Water 
Tube Boilers: Babcock & Wilcox; Root; Heine; Almy; Cahall; 
Belleville; Yarrow; Thorney croft ; Field. Return and Through 
Tube Marine Boilers; Locomotive Boilers. 

BOILEB ACCES80BIES: Furnaces; Grate; Smoke Prevention; 
Mechanical Stokers: Fuel Economizers; Natural and Forced Draft. 
Valves: Globe; Gate; Check; Safety. Blow Out Apparatus; 
Gage Cocks; Gage Glasses; Pressure Gages; Fusible Plugs; 
Separators; Traps; Supports; Manholes; Pipes; Pumps; Heaters; Injectors; Horse 
Power; Calorimeters; Factors of Evaporation; Corrosion and Incrustation; Explo- 
sions. Fuels: Coal; Coke; Wood; Petroleum; Composition and Heat Value of Fuels. 
Care of Boilers: Fittings; Feed Water; Firing; Cleaning; Inspection; Testing. 

PITMPS: Principles of Action; Suction; Forcing; Jet; Rotary; Double Acting; Lift; 
Plunger; Geared; Duplex; Compound; Centrifugal. Valves: Arrangement of Parts; 
Capacity: Proix>rtions; Sizes for Boiler Feed; Piping; Foundation; Packing; Lubri* 
cation; Speed; Running; Principal Types. 

PARTS OF STEAM ENGINE: Cylinder; Piston; Crank Crosshcad; Valve; Eccentric. 
Types: Simple; Compound; Triple Expansion; Quadruple Expansion; High Speed. 
Pumping Accessories: Condensers; Cooling Towers; Fly Wheel; Governor; Lubrica- 
tion; Steam Turbine; De Laval; Parsons; Advantages over Reciprocating Type. 

INDICATORS: Diagrams: Mean Effective Pressure. Watts Indicator; Crosby, Thompson 

and Tabor Indicators; Reducing Motions; Taking Diagrams; Calculation of Horse 

Power. Table of Engine Constants; Measuring Area of Card; Planimeter; Indicator 

Cards: Actual; Ideal; Cards for Compound aAd Triple Expansion Engines; Combined 
Cards. Faults: Causes and Remedies; Calculation of Steam Consumption. 

VALVE GEABS: Slide Valve; Details; Operation; Eccentric; Valve Diagrams; Zeuner 
Diagram; Design of Slide Valve; Size of Parts; Setting; Equal Lead; Equal Cut Off. 
Reversing Gears; Stephenson; Gooch; Allen; Joy valve Gears. Other Valves: 
Piston; Double Ported; Trick; Corliss. Methods of Balancing Valves. 

ACTION OF HEAT: Gases: Boyle's Law; Saturated and Superheated Vapor; Efficiency 
of Actual Engine; Losses; Initial Condensation. Devices for Economy: Lagging; 
Jacketing; Superheating; Condensing; Measurement of Vacuum; Compounding; Corliss 
Valves; Separators. Piston Speed; Ratio of Expansion; 



BEFSIGEBATION 



DEFINITIONS: Unit of Refrigeration; Specific Heat; Latent Heat; Jliermometers; 

Fahrenheit; Centigrade; Reaumur. Thtn ry of Refrig* 
eration; Systems: Brine System; Dlroft Expansion. 
Refrigerating .\gents: Ammonia; Carbo:.!^ Acid; Sul- 
phur Dioxide; Air. Tables of Temperatures, Pres- 
sures and Weight of Ammonia. 

SYSTEMS: Compression; Absorption. Evaporators. 

Brine Tanks and Colls; Coolers; Direct Expansion. 
Compressors: Single and Double Acting; Vertical and 
Horizontal ; Water Jacketed and Internally Cooled. 
Details: Valves; Piston; Stuffing Box; Water Jacket; 
Alignment; Lubrication; Losses. Condensers: Func- 
tion; Types: Submerged; Atmospheric; Double Pipe; 
Means of Distributing Water. Oil Separator: Use and 
Construction. Ammonia Receiver or Storage Tank. Use 
and Construction. Pressure Gauges. 




BBINE: Chloride of Calrlum; Salt; 
and Freezing Point. 

MANAGEMENT OF BEFJilGEBATING MACHINEBY: Cleanliness; 
Strength of Brine; Loss of Ammonia; l^roportioos of Parts. 



Making Brine; Tables of Weights. Specific Heat 
Loss of Effidencj; 
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ENGINEERS' COURSE 

This course is designed to prepare Stationary Engineers for License 
Examinations of all Grades. 



INSTRUCTION PAPERS IN THE COURSE 



Arithmetic Part I. 
Arithmetic Part II. 
Arithmetic Part III. 
Elementary Algebra and Men- 
suration. 
Heat 

Elements of Chemistry. 
Boiler Accessories. 



Steam Pumps. 

Steam Engine Part I. 

Indicators. 

Valve Gears. 

Steam Engine Part XL 

Gas Producers. 

Gas Engines. 



Tuition $18.00. Payable Monthly. 



SYNOPSIS OF COURSE 

AMTHUETIC FABT I 

FmrDAMENTAL PB0GESSE8: Units; Nambers: Concrete and Abstract; Like and Unlike. 
Notation; Numeration; Value; Arabic and Roman Numerals; Addition; Subtraction; 
Multiplication; Dlrislon; Factoring; Cancellutlon* 

ABITHMETIC FABT 11 

FBAOTZOKS: DeflnltlonB; Proper and Improper Fractions; Re- 
duction of Fractions; Least Common Multiple; Least Com- 
mon Denominator; Addition, Subtraction; Multiplication and 
DlTlslon of Fractions. 

DECIMALS: Definitions; System of Notation; Addition. Sub- 
traction, Multiplication and Dlrision of Decimals; Symbols of 
Aggregation. 

ABITHHETIC FAKT HI 



Percentage; Bate; 



PEROEVTAOEt Definitions; Decimals; Fractions and Percentage. 
Base. Gain or Loss; Bules. 

DEKOXIKATE NUXBEBS: Bednctlon of Denominate Numbers; Linear Measure; Square 
Measure; Cubic Measure; Measures of Weight; Aroirdupols; Troy; Apothecaries'; 
Surveyors* Measure; Liquid Measure; Dry Measure; Measures of Money; Measures of 
Time. Operations with Denominate Numbers. 

nnrOLUTION AXD EYOLTTTIGN: Exponents; Powers; Badlcal Sign; Square Root; Cube 
Root. Boots of Fractlona; Boots other titan Square and Cube. 



BATIO AND PBOPOBTION: Antecedent; Consequent; 
Solving Examples In Simple Proportion. 



Extremes and Means; Bules for 



elehehtaat aloebba and hehsubatioit 

ALOEBBA: Use of Letters; Addition; Subtraction; Multiplication; Dlvlalon. Cancella* 
tion; Simple Equations; TranspMltion ; Substituting In Equations and Formulas{ 
Finding Values of Unknown Quantities. 

MEHHUBATION: Definitions: Lines; Angles; Polygons; Circles; Sectors; Segments; 
Measurement of Angles. Triangles. Rectangles. Trapezoids, Hexagons, Circles. Vol- 
umes and Surfaces of Prisms, Cylinders, Pyramids, Cones, Frustums of Cones an4 
Pyramids. Sphere. Practical Problem: Measurement of Steam Space In a Horlaontal 
MultitnbuUr Boiler. 
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HEAT 

DEZXHZTZON AKD ITOTATIOIT: Deflnition of Hent; Amoant of Heat; Degree of Heat* 
Tbermonneter: Temperature; Fahrenheit; Centigrade; Reaumur. Freezing and Boil- 
ing Polnto. Notation: Absolute Temperature; Changing from one Scale to another. 

HEAT EFFECTS: Bxpanalon: Cubical; Linear; Coefflclenta of Expansion; Expansion of 
Solids. Uqulds and Gases. Liquefaction: Ijiws of Fusion; Table of Melting PolnU- 
Vaporisation; Eraporatlon; Boiling; Table of Boiling Points; BolUng under Pressure 
and In Vacuum. Distillation; Conduction; Convection; Radiation. 

THEBM0DYHAMIC8: Mechanical Equivalent of Heat; First Law; Adlabatlc and Iso- 
thermal Expansion; Second Law; The Heat Engine. 

PBACTICAL APPLICATIONS: The Steam Engine and Hot- Air Engine; Manufacture of 
Ice; Production of Liquid Air. 



ELEUEHTS OF CHEMISTSY 



FOIIDAMEVTAL PBDfOIPLES: Physical and Chemical Changes; 
Mechanical Mixture; Molecules and Atoms. 

ELEXEVTS: Table of Elements with Symbols, etc. Atomic 
Weight; Vapor Density; Law of Definite Weight; Valence; 
Combining Value. Equations, Factors and Products. Satu- 
rated Solution. 

P&0PEETIE8: Physical and Chemical Properties of Oxygen; 
Hydrogen; Nitrogen, Chemistry of Air and Water; Carbon: 
Forms and Compounds. Illuminating Gas; Water Gas; Coal 
Gas; Composition. Combustion: Carbon Monoxide; Carbon 
Dioxide. 



XETALS: 
erties; 



Sodium : Properties ; 
Compounds. 



Compounds. Calcium: Prop- 



ACIDS: Manufacture of Sulphuric, 
Adds. 



Nitric, and Hydrochloric 




STEAM ENGIHES 

PUXPS: Principles of Action; Suction; Forcing; Jet; Rotary; Double Acting; Lift; 
Plunger; Geared; Duplex; Compound; Centrifugal. Valves: Arrangement of Parts; 
Capacity; Proportions; Sixes for Boiler Feed; Piping; Foundation; Packing; Lubri- 
cation; Speed; Running; Principal Types. 

PABTS OF STEAX EVOIKE: Cylinder; Piston; Crank Crosshead; Valve; Eccentric. 
Types: Simple; Compound; Triple Expansion; Quadruple Expansion; High Speed; 
Pumping Accessories: Condensers; Cooling Towers; Fly Wheel; Governor; Lubrica- 
tion; Steam Turbine; De Laval; Parsons; Advantages over Reciprocating Type. 

INDIOATORS: Diagrams; Mean Effective Pressure. Watts Indicator; Crosby, Thompson 
and Tabor Indicators; Reducing Motions; Taking Diagrams; Calculation of Horse 
Power. Table of Engine Constants; Measuring Area of Card; Planimeter; Indicator 
Cards: Actual; Ideal; Cards for Compound and Triple Ex- 
pansion Engines; Combined Cards. Faults: Causes and 
Remedies; Calculation of Steam Consumption from Indicator 
Card. 

YALVE OEARS: Slide Valve; Details; Operation; Eccentric; 
Valve Diagrams; Zeuner Diagram; Design of Slide Valve; 
. Site of Parts; Setting; Equal Lead; Equal Cut Off. Re- 
versing Gears; Stephenson; Gooch; Allen; Joy valve Gears. 
Other Valves: Piston; Double Ported; Trick; CorUss. Meth- 
ods of Balancing Valves. 

▲CnOK OF HEAT: Gases; Boyle's Law; Saturated and Super- 
heated Vapor; Efficiency of Actual Engine; Losses; Initial 
Condensation. Devices for Economy: Lagging; Jacketing; 
_- _ „ Superheating; Condensing; Measurement of Vacuum; Com* 

ponndlng; CorllM Valves; Separators. Piston Speed: RaUo of Expansion. 

WORK DONE nr CYLINDEB: Indicator; Formulas; Crank Action; Turning Moment. 
Testing: Indicators; Scales; Meters; Gages; Calorimeter Brake; Log of Test 

STEAK TVBBINE: 




Steam Consumption, etc. 
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Partial list of the well-known authorities and educators who personally 
have prepared the instruction papers for correspondence study. 

FREDERICK B. TURNEAURB. C. B.. WALTER LORINQ WEBB, C. B.. 

Dean, University of Wlsconsfn. • Author, "Railroad Engineering.'^ 

ALFRED B. PHILLIPS, C. E., Ph. D., AUSTIN T. BYRNE, 

Prof., Armour Inst, of Technology. Civil Engineer. 

LOUIS DERR, S. B., A. M.. ERVIN KENISON, S. B., 

Professor, Mass. Inst, of Technology. Mass. Institute of Technology. 

EDWARD ROSE MAURER. B. C. E.. NATHAN R. GEORGE, JR., A. M., 

Professor, University of Wisconsin. Mass. Institute of Technology. 

EDWARD A. TUCKER, S. B., A. MARSTON, C. B., 

Architectural Engineer. Dean, Iowa State College. 

GOTJBSES 

COMPLETE CIVIL ENGINEERING 
MUNICIPAL ENGINEERING 

STRUCTURAL ENGINEERING 

RAILROAD ENGINEERING 
SURVEYING 

HYDRAULICS 

STIUJCTURAL DRAFTING 

Cim ENGINEEBINa 

HE demands made upon the Civil Engineer call for 
technical training along various lines. This branch of 
engineering includes the division of the land on which 
we live as well as the design and construction of the 
foremost structures in the world. Among the prob- 
lems with which the Civil Engineer is confronted 

may be mentioned the laying out of cities, the design and construction . 

of bridges, the location of railroads, the building of canals, sewers 

and streets, and the dredging of harbors. 

The courses in Civil Engineering aim to equip the student with 

the underlying principles in order to make him efficient, both in the 

field and office. Thorough instruction is given in plane surveying, 

including the care and adjustment of instruments, leveling, transit 

work and computation. Illustrations show the methods of keeping 

field notes and of plotting them in the office. 

The Municipal, Structural and Railroad Engineering Courses cover 

fully all subjects pertaining to these specialized branches of Civil 

Engineering. 
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COMPLETE CIVIL ENGINEERING 

mCLUDIHG MBCHAinCAL DRAWDTG 



INSTRUCTION PAPERS IN THE COURSE 



Arithmetic Part I. 
Arithmetic Part II. 
Arithmetic Part III. 
Elementary Algebra and Men- 
suration. 
Mechanics Part I. 
MechanicM Part II. 
Mechanism. 
Heat. 

Elements of Chemistry. 
Metallurgy. 

Mechanical Drawing Part I. 
Mechanical Drawing Part II. 
Freehand Drawing. 
Mechanical Drawing Part III. 
Mechanical Drawing Part IV. 
Mechanical Drawing Part V. 
Mechanical Drawing Part VI. 
Perspective Drawing. 
Algebra Part I. 
Algebra Part II. 
Geometry. 

Trigonometry and Logarithms. 
Plane Surveying Part I. 
Plane Surveying Part II. 
Plane Surveying Part III. 
Plotting and Topography. 
Strength of Materials Part I. 
Strength of M?jterial8 Part II. 



Masonry Construction Part I. 

Masonry Construction Part II. 

Hydraulics. 

Water Supply Part I. 

Water Supply Part II. 

Sewers and Drains. 

Highway Construction Part I. 

Highway Construction Part II. 

Statics. 

Steel Construction Part I. 

Steel Construction Part II. 

Steel Construction Part III. 

Steel Construction Part IV. 

Bridge Design. 

Railroad Engineering Part I. 

Railroad Engineering Part II. 

Railroad Engineering Part III. 

Building Superintendence Part I. 

Building Superintendence Part II. 

Contracts and Specifications. 

Legal Relations. 
♦Types of Boilers. 
•Boiler Accessories. 
•Steam Pumps. 
•Steam Engine Part I. 
♦Indicators. 
♦Locomotive Boilers and Engines 

Part I. 
♦Locomotive Boilers and Engines 
Part II. 



♦Optional. 



Tuition $120.00. Payable Monthly. 



Note. For Synopsis see Courses on Municipal, Structural and Railroad 
Engineering^ Pages 91 to 100. 
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IffUmCIPAL ENGINEESING 

Prepared for Municipal Engineers and tlieir Assistants, County 8ur> 
veyors, Highway Commissioners, Sanitary Engineers, Contractors, Instru- 
ment Men, Rodmen, Chalnmen, Inspectors and all those engaged In the 
Designing, Laying Out or Inspecting of Material for Highways, Dams and 
8ewer& 



INSTRUCTION PAPERS IN THE COURSE 



Arithmetic Part I. 

Arithmetic Part II. 

Arithmetic Part III. 

Elementary Algebra and Men- 
Ruratlon. 

Mechanics Part I. 

Mechanics Part II. 

Mechanism. 

Heat. 

Elements of Chemistry. 

Metallurgy. 

Mechanical Drawing Part I. 

Mechanical Drawing Part II. 

Mechanical Drawing Part III. 
^MechanlQal Drawing Part IV. 
^Mechanical Drawing Part V. 
♦Mechanical Drawing Part VI. 

Algebra Part I. 

Algebra Part II. 

Geometry. 

Trigonometry and Logarithms. 

Plane Surveying Part I. 

Plane Surveying Part II. 



Plane Surveying Part III. 

Plotting and Topography. 

Strength of Materials Part I. 

Strength of Materials Part II. 

Masonry Construction Part I. 

Masonry Construction Part II. 

Hydraulics. 

Water Supply Part I. 

Water Supply Part II. 

Sewers and Drains. 

Highway Construction Part I. 

Highway Construction Part II. 
♦Types of Boilers. 
♦Boiler Accessories. 
♦Steam Pumps. 
♦Steam Engine Part I. 
•Indicators. 

♦Elements of Electricity. 
♦The Electric Current. 
♦Theory of Dynamo-Electric Ma- 
chinery. 
♦Direct Current Dynamos. 
♦Direct Current Motors. 



♦Optional. 



Tuition $80.00. Payable Monthly. 
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SYNOPSIS OF COURSE 

OENEBAL STTTDIES 

ASITHIIETIC, ELEMENTABT ALOEBEA AVD x 

miHSVEATION, MECHAVICTS, MECHAVISM, [ BEE SYNOPSIS PAOE 106 

HEAT, ELEMENTS OF GHEXISTBT, METALLTTBOT ) 

KECHANICAL DBAWINO 

SEE SYNOPSIS PAOE 168 

MATHEHATICS 

ALOEBEA, OEOXETBY, ) 

>■ SEE SYNOPSIS PAOE 168 
TBIOONOMETBY AND LOOABITHMS ) o« *w «r 

PLANE SITEVEYINO 

XEASVBEMENTS: Tapes; Chain; Accessible and Inaccessible Points; Sags and Dlrec* 
tlons; Chaining; Slope Measurements; Areas; Perpendiculars; Erect and Fall from 
a Given Line; Parallel Measurements to a Given Point; Prolonglnir Beyond Obstacles; 
SarTejinir Fields; Areas; Offsets and Tie-Lines. Inaccessible Areas; Valleys and 
Hills; Keeping Field Notes: By Sketches Alone; By Notes Alone; Bj Notes and 
Sketches. Vernier: Direct; Retrograde; Construction; Use. 

LEVELINO: Level Bubble; Hand Level; Abney Clinometer; Field 

Notes; Height and Elevation. Levels: Wye; Dumpy; Precise; 

Spirit. Adjustments; Uses. Rods: Kinds; Use; Method of 
Reading. 

TBANSIT: Makes; Purpose; Use; Adjustments; Construction; 
Compass. Triangula tion : Method: Preliminary Object; Field 
Notes; Stadia: Height; Instruments; Method; Different Rods. 

PLOTTING AND TOPOGBAFHY 

DEFINITIONS: Contours; Telemetry; Office Work; Redaction of 
Observations; Plotting ot Profiles; Plotting of SUdla Survey 
Notes; Plotting of Maps by Projection; Three-point Problem; 
Topographical Signs; Lettering and Border Line. 

DBAWINO INSTBUMENT8: Three-armed Protractor; Pantograph; 
Stadia Slide Rule; Polar Plaulmeter; Stadia Reduction Table; 
Table of Dimensions and Co-ordinates for Map Construction. 

STBENOTH OF MATEBIALS 

BESISTANCE AND ELASIICITY: Average Weights; Stresses and 
Deformations. Experimental Laws; Tension; Compression; 
Shear; Factors of Safety and Working Stresses. 

BEAMS: Cantilever and Simple Beams; Beactions of Supports; Ver- 
tical Shear; Bending Moments; Internal Stress and External Forces; Fundamental 
Formulas; Moments of inertia; Center of Gravity; Maximum Bending Moment; Safe 
Loads; Designing; Modulus of Rupture: Comparative Strength; Iron and Steel I- 
Beams: Cast-iron Beams; Deflection; Relation between Deflection and Stress. Beams 
of Uniform Strength. Continuous Beams. 

COLUICNS: Cross-sections; General Principles; Radius of Gyration; Designing. Torsion; 
Shafts for Transmitting Power. Combined Stresses; Horizontal Shear. 

TE8TIN0: Timber; Brick; Cement; Mortar; Stone; Cast Iron; Wrought Iron; Steel. 
Resilience: Sudden Loads and Impact; Modulus; Elastic Resilience of Beams; Ulti- 
mate Resilience; Modern Experiments. 

TENSION AND COMPBESSION: Elongation under own Weight; Bar of Uniform Strength; 
Longitudinal Impact; Centrifugal Stress; Shrinkage of Hoops. 

BTTRAB AND TOBSION: Stresses Caused by Shear; Resilience under Shear; Coefficients 
of Elasticity: Hollow and Solid Shafts; Shaft Couplings. 

MASONST CONSTBTTCTION 

CLASSES OF MASONBY: First and Second Class; Arch Culverts; Centering; Wing Walls; 
Pointing; Grouting; Freexlng; Brick Masonry; Dry Walls; Dry Box Culverts; Pipe 
Culverts. 
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FOmfDATIONS: ExciTttion; Artificial Foundations; Timber; Piles; Cofferdam; Iron; 
Blast Foroace Slag; Concrete: Mixing; Compressive Strength; Period of Repose. 

CEICEHT: Hydraulic; Natural; Portland; Characteristics of Portland Cement; Cement 
Test; Effect of Age; Quick and Slow Set Cement. Soundness; Fitness; Specifications. 

MOBTAB: Sand; Water; Strength of Mortar; Shearing; Compressive and Tensile 
Strength; Effect of Frost; Permanency; Data; Specifications. 



HTDEAiniCS 

HTDBOSTATIOS: Head; Pressure; Center of Pressure; Pressures on Opposite Sides of 
a Plane; Loss of Weight in Water; FloUtion. 

HYDBATTLICS: Velocity and Discharge; Velocity of Approach; 
Pressure Head; Velocity Head; Energy of a Jet; Impulse and 
Reaction; Orifices: Coefficients; The Miner's inch; Sub« 
merged Orifices; Measurement of Water by Orifices; Energy 
of Discharge; Canal Lock: Weirs: Hook Gauge; Francis* 
Formulas; Waste Wclrs and Dams; Tut>e8; Nusxles, and 
Jets; Effective and Ix>8t Head; Water Meter. 

t PIPES: Losses of Head; Discharge; Short and Long Pipes; Hy- 

draulic Gradient; Noule; House-Service Pipes; Mains and 

r Branches; Pumping through Pipes; Fire Hose; Flow in Con- 

duits and Canals; Conduits; Basin's Formula; Sewers, 
Ditches and Canals; Loss of Head; Energy of Flow. 

^ WATER POWER: Measurements; Test of Small Motor; Pres- 
sure of Flowing Water; Impulse and Reaction; Curved Pipes 
_ and Channels; Water Wheels; Conditions of High Efficiency; 

Kinds of Wheels; Turbines; The Reaction Wheel; Theory; 
Design; Guides and Vanes. 

WATEB STTPPLT 

BOTTRCES: Consumption per Capita; Fire Demands; Surface Water; Lakes and Rivera; 
Rainfall; Ground Water; Artesian Supplies. Quality of Ground Waters. 

CONSTRUCTION OF WORKS: River and Lake Intakes; Wells and Galleries; Impounding 
Reservoirs: Capacity; Location; Construction; Dams; Conduits and Pipe Lines. 
Canals. Distributing Systems; Reservoirs; Stand Pipes and Tanks. Pressure; Fire 
Streams: Hydrants; Service Connections; DeUils. Pumping Station Machinery. 
Operation and Maintenance: Water Rates; Use of Meters. 

PUBIFICATION OF WATER: Sedimentation; Filtration; Various Forms of Filters: 
Other Methods of Purification. 



SEWESS AND DSAINS 

SYSTEMS: Requirements; Combined and . Separate. Disposal of Sewage; Streams and 
Tidal Waters; Dilution; Hour? Sewerage; Storm Water; Velocity and Discharge; 
Slse and Shape of Sewers. Flushing; Ventilation; Surveying and Plotting. 

DESIGN: Locating; Grade, Size and Depth of Sewers. Inverted Siphon; SulMlrains; 

Connection; Mandoles; Inlets; Flushing; Tanks; Pumping of Sewers; Interception 

Sewers and Over-flows. Details: Sewer-Barrel; Plates; Pipe Sewers; Intercepters 
and Over-flows; Foundations. 

SPECIFICATIONS: Contract; Estimate of Cost; Specifications for Materials; Pipe; 
Stone; Castings; Sand; Cement; Pack and Timber; Excavation; Shoring and Sheat- 
ing; Railroad Crossings; Provisions; Imperfect Work; Unnecessary Delays; Extra 
Work; Commencement and Completion; Position of Engineer; Duties of Contractor; 
Weight of Materials. Cost of Excavating, Back-filling and Sheatlng. Laying Sewer- 
pipe. Interference with Existing Structures and Water Course; Rock Trenches. 

OONSTRTTCTION: Foundations; Concrete; Stone and Brick Masonry; Laying Pipe-sewen; 
Laying Sub-drains. Back Filling; Final Inspection. Preparation; Contract Work or 
Day Labor; Bids; Laying out Work; Lining of Trencheii; Over-sight and Measure- 
ment; Inspection; Trenching by Hand; Excavating Machinery; Laying Sewer Pipe. 
Masonry Sewers, Template; Concrete Arch for Brick Sewers. Foundations; Pumplnff 
and Draining; Cofferdam; Puddle- walls. 
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mOHWAT CONSTETTCTIOir 

COmrTBY ROADS: Object of Rotds; Beslstanoe to Traction; Loeation of Aoads; 
Topography; Bridge Sites; Ck>iitour8; Drainage; Bartii Work; Tools; Boad Ck>vcrlDgs. 

STEEET8: Laying Out; Arrangement; Width; Grades; TransTerae Grade and Contour; 
Sub-dlTision; Drainage of Streets; Surface Drainage; Gutters; Catch Basins; Street 
Intersections; Street Lines and Monumenta; Street Profiles. 

PAvJSJLcNTS: General Considerations; Selection; Cost; Economy; Maintenance; Tests. 
Granite Blocks; Sandstone; Blue-stone; Asphalt; Asphaltic Cement. Bituminous 
Limestone; Sandstone. Analysis and Test of Asphalts; Cost; PaTlng Pitch; Brick- 
clay; Brick for PaTlng; Resistance to Crushing; Absorption. Wood; Sand. Cobble 
Stone; Plank Pavement; Granite Blocks; Manner of Laying: Foundation; Joint 
Filling; Bituminous Cement; Sandstone Block; Limestone; Steep Grades; Granite; 
Cost of Construction. Wood PaTement. Foundation; Expansion; Joints; Wear; 
Durability; Asphalt Wood Pavements; Cedar Pavements. Asphalt and Coal Tar: 
Broken Stone: Macadam's Methods; Lsyers; Binding; Rolling. 

mSOELZJUrEOini PAYEKEVTB: Gravel Roads; Bituminous Macadam; Concrete Ma- 
cadam; Stone Track Ways; Artificial Granite Blocks; Plank Roads; Furnace Slag; 
Florida Clay; Tar; Artificial Stone; Hydraulic Cemen( Pavements; Construction. 
Specillcatloiw for Proportion of Boad-bed. 

STEAM BOKEBS AND ENOIBES 

TTVES OF B0ILE&8: Cornish; Lancashire; Galloway; MultltubuUr; Vertical Boilers; 
Manning; * Cochrane; Fire Engine; etc. Water Tube Boilers: Babcock & Wilcox; 
Root; Heine; Almy; Caball; Belleville; Yarrow; Thomeycroft; Field. Return and 
Through Tube Marine Boilers; Locomotive Boilers. 

BOILEB ACCE8S0BIES: Furnaces; Grate; Smoke Prevention; Mechanical Stokers; Fuel 
Economiaers; Natural and Forced Draft. Valves: Globe; Gate; Check; Safety. 
Blow Out Apparatus; Gage Cocks; Gage Glasses; Pressure Gages; Fusible Plugs; Sep- 
arators; Traps; Supports; Manholes; Pipes; Pumps; Heaters; Injectors; Horse 
Power; Calorimeters; Factors of Evaporation; Corrosion and Incrustation; Explosions. 
Fuels; Coal; Coke; Wood; Petroleum; Composition and Heat Value of Fuels. Care of 
Boilers: Fittings; Feed Water; Firing; Cleaning; Inspection; TesUng. 

PUXPfl: Principles of Action; Suction; Forcing; Jet; Rotary; Double Acting; Lift; 
Plunger; Geared; Duplex; Compound; Centrifugal. Valves: Arrangement of Parts; 
Capacity; Proportions; Sises for Boiler Feed; Piping; Foundation; Packing; Lubri- 
cation; Speed; Bunning; Principal Types. 

PABT8 OF STEAK EBOINB: Cylinder; Piston; Crank Crosshead; Valve; Eccentric. 
Types: Simple; Compound; Triple Expansion; Quadruple Expansion; High Speed; 
Pumping Accessories; Condensers; Cooling Towers; Fly Wheel; Governor; Lubrica- 
tion; Steam Turbine; De Laval; Parsons; Advantages over Beciprocating Type. 

ZBDZCATOBS: Diagrams; Mesn Effective Pressure. Watts Indicator; Crosby, Thompson 

and Tabor Indicators; Reducing Motions; Taking Diagrams; Calculation of Horse 

Power. Table of Engine Constants; Measuring Area of Card; Planimeter; Indicator 

Cards: Actual; Ideal; Cards for Compound and Triple Expansion Engines; Combined 
Cards. Faults: Causes and Remedies; Calculation of Steam Consumption. 

ELECTBICITT 

ELEMEHTS OF ELECTBICITT: Magnetism; Magnetic Induction; Static Electricity; Insu- 
lators; Conductors; Charges; Electric Machines; Condensers; Dynamic Electricity-; 
E. M. F.; Resistance; Cells; Solenoid; Electro-magnets; Induction Coils; Applica- 
tions; Telephone; Telegraph. 

ELECTBIC CUBBEVT: Beslstance; Conductance; Tables; Calculations; Coefficients; Wire 
Tables; Ohm's Law; Circuits; Fall of Potential; Electric Energy; Power; Coulomb; 
Joule; Watt; Mechanical Equivalent; Plants; Commercial Efficiency. 

THEOBT OF DTNAXO-ELECTBIC MACHIirEBT: Symbols; Tables; Lines of Force; 
Induction; The Generator; Commutator; Permeability; Saturation; Hysteresis; Arma- 
ture Reaction; Neutral Point; Lead; Demagnetisation; Fields; Series, Shunt and Com- 
pound Windings. 

DIBECT CTTBBEBT DTNAXOS: Classes; Curves; Long and Shoit Shunt; Field Magnets; 
Armature; Windings; Commutators; Bruahes; Bruah Holders; Field Magnets; Field 
Coils; Sparking; Installation; Operation; Testing. DESIGN: Formulas; Armature 
Conductor; Windings; Magnetic Density; Losses in Armature; Magnet Frame; Mag- 
netic Flux; Air Gaps; Armature Core; Field Cores and Yoke; Pole Pieces; Armsture 
Beactlons; Efficiency. 

DIBECT CX7BBEVT XOTOBS: Principles; Equations; Counter E. M. F.; Torque and 
Speed; The Prony Brake; Shunt and Series Motors; Compound Motor; Series Motor; 
Begulation; Transformers: Generator and Motor in Combination; Calculations. 



Digitized by 



Google 



STRUCTURAL ENGINEERING 

IHCLTJDZHG MECHAHICAL DKAWOTG 

Prepared for Structural Engineers, Architects, Bridge Engineertp 
Draftsmen In the Engineering Department of Bridge Works, Employes in 
Bridge Works, Contractors and all those engaged in Structural Work, 
either in Designing, Inspecting or Construction. 



INSTRUCTION PAPERS IN THE COURSE 



Arithmetic Part I. 
Arithmetic Part II. 
Arithmetic Part III. 
Elementary Algebra and Men- 
suration. 
Mechanict} Part I. 
Mechanics Part II. 
Mechanism. 
Heat. 

Klements of Chemistry. 
Metallurgy. 

Mechanical Drawing Part I. 
Mcclmnlcal Drawing Part II. 
Freehand Drawing. 
Mechanical Drawing Part III. 
Mechanical Drawing Part IV. 
Mechanical Drawing Part V. 
Mechanical Drawing Part VI. 
Perspective Drawing. 
Algebra Part I. 
Algebra Part II. 
Geometry. 



Trigonometry and Logarithms. 

Plane Suneying Part I. . 

Plane Surveying Part II. 

I'lane Surveying Part III. 

Plotting and Topography. 

Strength of Materials Part I. 

Strength of Materials Part II. 

Statics. 

Stoel Construction Part I. 

Steel Construction Part II. 

Steel Construction Part III. 

Steel Construction Part IV. 

Bridge Design. 

Building Superintendence Part I. 

Building Superintendence Part II. 

Contracts and SpccI flea t ions. 

Legal Relations. 
■*Type8 of Boilers. 
•Boiler Accessories. 
♦Steam Pumps. 
•Steam Engine Part I. 
♦Indicators. 



♦Optional. 



Tuition $80.00. Payable Monthly. 
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SYNOPSIS OF COURSE 

OEHEBAL STVDIES 

ABITEICETIO, ZLEXEHTABT AL6EBEA ASD ) 

XEHSimATION, MECHAinCS, MECHAVISX, I. SEE STV0P8IB PAOE 166 

HEAT, ELEXEHTB OF OHEVIBTBT, XETAIXVBOT ) 

MECHANICAL DEAWINO 

SEE SYVOPBIS PAOE 166 

MATHEMATICS 
^^^^J^^^r^^.^m^. Ibee synopsis page w 

TBIGONOXETBT AND LOOABITHICS > 

PLANE STJEVEYINO 

MEASir&EllEVTS: Tapes; Chain; Acoeralble and Inaccemlble Points; Sags and Direc- 
tions; Chaining; Slope Measurements; Areas; Perpendicular; Erect and Fall from 
a Given Line; Parallel MeasuremenU to a Given Point; Prolonging Beyond Obstacles; 
Surveying Fields; Areas; OflTsets and Tie-Unes. Inaccessible Areas; Valleys and 
Hills; Keeping FielJ Notes: By Sketches Alone; By Notes Alone; By Notes and 
Sketches. Vernier: Direct; Retrograde; Construction; Use. 

LEYEUNO: Level Bubble; Hand Level; Abney Clinometer; Field Notes; Height and 
Elevation. Levels: Wye; Dumpy; Precise; Spirit. Adjustments; Uses, Rods: 
Kinds; Use; Method of Reading. 

TBAVSIT: Makes; Purpose; Use; Adjnstmcnts; Construction; Compass. Triangnlation: 
Method; Preliminary Object; Field Notes; Stadia; Height; InatrumenU; Method; 
Dliferent Bods. 

PLOTTING AND TOPOGRAPHY 

DEFnriTIONS: Contours; Telemetry; Office Work; Reduction of Observations; Plotting 
of Proflles; Plotting of Stadia Survey Notes; Plotting of Maps by Projection; Three- 
point Problem; Topographical Signs; Lettering and Border Line. 

DBAWINO IKSTRTTKENTS: Three-armed Protractor; Pantograph; Stadia Slide Rule; 
Polar Planimeter; Stadia Reduction Table; Table of Dimensions and Co-ordinates for 
Map Construction. 

STBENGTH OF MATEBIAIS 

BE8ISTAVCE AND ELASTICITY: Average Weights; Stresses and Deformations. Experi- 
mental Laws; Tension; Compression; Shear; Factors of Safety and Working Stresses. 

BEAMS: Cantilever and Simple Beams; Reactions of Supports; Vertical Shear; Bending 
Moments; Internal Stress and External Forces; Fundamental Formulas; Moments of 
Inertia; Center of Gravity; Maximum Bending Moment; Safe Loads; Designing; 
Modulus of Rupture; Comparative Strength; Iron and Steel l-Beams: Cast-iron Beams; 
Deflection; Relation between Deflection and Stress. Beams of Uniform Strength. 
Continuous Beams. 

COLXTMHS: Cross-sections; General Principles; Radius of Gyration; Designing. Torsion; 
Shafts for Transmitting Power. Combined Stresses; Horizontal Shear. 

TESTDIO: Timber; Brick; Cement; Mortar; Stone; Cast Iron; Wrought Iron; Steel. 
Resilience: Sudden Loads and Impact; Modulus; Elastic Resilience of Beams; Ulti- 

mate Resilience; Modern Experiments. 

TEVSION AND COXPRESSION: Elongation under own Weight; Bar of Uniform Strength; 
Longitudinal Impact; Centrifugal Stress; Shrinkage of Hoops. 

SHEAR AND TORSION: Stresses Caused by Shear; Resilience under Shear; Coefficients 
of Elasticity: Hollow and Solid Shafts; Shaft Coapllngs. 

OBAFHIC STATICS 

PEINCIPLES AND XETHODS: Force Triangle; Force Polygon; Conditions of Equillbrinm; 
Stresses in Crane Truss; Stresses in Polygonal Frame; Properties of the Equilibrium 
Polygon; Reactions of Beams; Simple Beams under Concentrated Loads; Under Uni- 
form Loads; Overhanging Beams; Center of Gravity and Moment of Inertia of Cross- 
sections: Graphical Arithmetic. 

ROOF TRUSSES: Dead and Snow Loads; Stresses Due to Loads. Triangular Roof Truss; 
Wind Loads; Truss with Fixed Ends; Truss with one End Free; Abbreviated Methods 
for Wind Stress; Complete Stresses for a Triangular Truss; Crescent; Ambiguous 
Cases; Unsymmetrical Loads and Trusses. 
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JRZDOE TBTTSSEB: Loads on Bridge Tnines; Dead Load Stresset. Live Load Btreases 
In a Warren Trass; In a Pratt. Snow-Load Streaaea. Wind Streasea; Str c aaea due 
to Initial Tenalon; Final Mazlmam and Minimum Streeaea; Bowatrlng Truaa; Applica- 
tion; Equilibrium Polygon; Exceta Loads; Analysis Plate Girder; Analysis Pratt 
Tmas; Doable Quadruple Systems. 

AHALTTICS 

BTBES8E8 ZH ROOF TETTBSES: Loads; Apex; Beactlona; External Forcea; Internal 
Streaaes; Momenta; Lever Arms; Resolution of Forces; Dead-Load Streases; Snow- 
Load Streases; Ends of Roof Troeaea; Wlud Streaaea; Maximum and Minimum 
Streaaes In Roof Trusses; Crescent Roofs; Purlins; Flexure Streaaea In Members; In- 
▼estlgatlon of Roof Truasea; Design of Roof Trusses. 

BZOHWAT BRIDGES: Speclflcatlona: Lire Loads; Dead Loads; Wind Pressnre; Length 
of Span; Limiting Clear Roud Ways; Limiting Depth of Punny Trusses; Limiting 

Waahera; Beam Hangera; Jaws; Braces; Test 'of Structure; 

Pins, Bearings, Chord and Bracea; Turn Bucklea; Nuts; 

Truaalng; Batter Bracing Plates; Latticing and Lacing Bars; 

of Wind; Initial Tension; Strut Streases; Working Stresses; 

Span;; Camber; Vertical Sway Bracing; Struta; Effect 

Limiting Size of Sectlona; Anchorage Sliding Continuous 

Limiting Length of Span for Double Intersection Bridges; 

Slope for Batter Braces of Punny Trnaaes; Side Braces; 
Proportion of Main Members of Trusses; Floor System; Pin Proportion; Riveting; 
Complete Design for a Bridge; Investigation and Design. 

RAILROAD BRIDGE TRTTSSES: Live and Dead Loads; Wind, Snow and Impact; Trusses, 
Different Kinds; Warren; Wimple. Bqwman, and Fink Trusses; Warren Sub-vertical 
and Double System; Post Truss; True Live Load Shears; Concentrated Excess Loads. 
Wheel Loads; Double System; Triple and Quadruple Systems; U nay stems tlcal Trusses; 
Lsteral Bracea; Economical Depth of Trnaaes. 

BBIDaE DESIGN 

EIGHWAT BRIDGE TRUSSES: Definitions; Dead Loads; Kinds of Truasea; Stresses 
in Web Members; Stresses In Chords; Dead-Load' Streases; Live Loads; Stresses and 
Shears Due to Live Load; Web Stresses In the Warren Truss; Panel Counter-Braces; 
Web Stresses In Howe and Pratt Trusses; Ranges of Stress; The Bowstring Truss; 
Parabolic; other Forms; Snow Load Streaaea; Wind. Inveatlgatlon and Design. 

RAILROAD BRIDGE TRUSSES: Dead Loads; Live Loads; Snow, Wind and Impact; 
Kind of Trusses. True Live Load Shears; One Concentrated Bxceaa Load; Two Con- 
centrated Excess Loads; Locomotive "Wheel" Loads; Sheara from Wheel Loads. 
Tabulation for Locomotive Wheels, Stresses from Locomotive and Train Loads; Re- 
marks on Double Systems; Example of a Double System Truss; Triple and Quadruple 
Systems; Unsymmetrlcal Trusses; Lateral Bracing; Economic Depth of Truaaea. 

STEEL CONSIBTTCTIOH 

STRUCTDRAL ELEMENTS OF A BTTILDIKG: The Enclosing Walls; Interior Columns 
and Bearing Partitions; The Floors; The Roof; Use of Handbooks on Steel; Tables; 
Building Laws and Speciflcatlons; The Steel Frame; Fireproof and Flre-reaisting 
Materials; Floor and Roof Arches; Selection of System; Partitions; (Mre-resistiug 
Wood; Beams and Girders; Determination of Load; Distribution of Load; Beam 
Plates. 

COLXTMHS: Shapes used; Calculation of Sections; Cast Iron Columns; Concrete and 
Steel Colnnms; Trusses; Selection; Bracing. 

CONVECTIONS AND DETAILS OF FRAMING: Column Caps. Bases and Splices; Roof 
Details: Inspection; Drawings and Speclflcatlous: Shop Practice; Standard Frames; 
Invoices; Estimating; Foundations; High Building Construction; Wind Pressures; 
Mill Building Construction; Detailing; Riveting; Standard Connections; Details 
from Framing Plan; Column Details; Shaft Details; Functions of Flanges 
and Webs; Proportioning Flanges; Depth of Webs; Uae of Sttffeners; Cut- 
ting off Flange Plates; Spacing of Flange Rivets; Flange Splices; Shop Detaila 
of (yirders; Standards In Detailing Trusses; Special Notes and Details; Direction of 
Stress; Stress in Verticals; Stress In Diagonals; Choloslng the Section; Use of Gus- 
sets; Trussed Stringers. 

STEAM BOUEKS AND ENGINES 

TYPES OF BOILERS: Cornish; Lancashire; Galloway; Multitubular; Vertical Boilers; 
Manning; Cochrane; Fire Engine; etc. Water Tube Boilers: Babcock & Wilcox; 
Root; Heine; Almy; Cahall; Belleville; Yarrow; Thomeycroft; Field. Return and 
Through Tube Marine Boilers; Locomotive Boilers. 

96 



Digitized by 



Google 




BOILER A0CE880RIZ8: Fnrntces; Grate; Smoke Prerention; Mecbtnical Stokers; Fuel 
Economlxen; Natural and Forced Draft. ValTea: Gk>be; Gate; Check; Safetj. 
Blow Ont Apparatus; Gage Cocks; Gago Glasses; Pressure Gages; Fusible Plugs; Sep- 
arators; Traps; Supports; Manholes; Pipes; Pumps; Heaters; Injectors; Horse 
Power; Calorimeters; Factors of ETaporation; Corrosion and Incrustation; Explosions. 
Fuels; Cosl; Coke; Wood; Petroleum; Composition and Heat Value of Fuels. . Care of 
Boilers: Fittlugs; Feed Water; Firing; Cleaning; Inspection; Testing. 

PUICPS: Principles of Action; Suction; Forcing; Jet; Ro- 
tary; Double Acting; Lift; Plunger; Geared; Duplex; 
Compound; Centrifugal. Valves : Arrangement of Parts; 
Capacity: Proportions; Sises for Boiler Feed; Piping; 
Foundation; Packing; Iiubricatlon; Speed; Running; 
Principal T^pes. 

PARTS OF STEAK EHGIHE: Cylinder; Piston; Crank; 
Crossbead; Valve; Eccentric. Types: Simple; Compound; 
Triple Expansion; Quadruple Expansion; High Speed; 
Pumping. Accessories; Condensers; Cooling Towers; Fly 
Wheel; Governor; Lubrication; Steam Turbine: De Laval; 
Parsons; Advantages over Reciprocating Type. 

DfSZCATORS: Diagrams; Mean Effective Pressure. Watts 
Indicator; Crosby. Thompson and Tabor Indicators; Reduc- 
ing Motions; Taking Diagrams; Calculation of Horse 
Power. Table of Engine Constants; Measuring Area of 
Card; Planimeter; Indicator Cards; Actual; Ideal; Cards for Compound and Triple 
Expansion Engines; Combined Cards. Faults. Causes and Remedies; Calculation of 
Steam Consumption. 

ABCHITECTTTBE 

BTTILDIHO MATERIALS AVD SUPERIMTENBEHCE: Limes; Cements and Mortars; 
Strength; Proportions; Data for Estimating Cost. Stone: Granite; Limestone; 
Marble: Slate; Testing Building Stone. Brick: Paving Brick; nre Brick; Glased 
and Enameled Brick; Building Brick. Size; Mortar; Construction of Walls; Hollow 
Walls; Brick Arches; Brick Veneer; Fireplaces. Terra Cutta: Composition and 
Manufacture. Durability; Inspection. Setting and Pointing. Exampfes of Construc- 
tion. Iron and Steel: Girders and Lintels; Supports; Bearing Plates; Chimney 
Caps, etc. Laths and Plastering. Metal Laths; Stucco. Concrete. Superintendence: 
Necessity for Superintendence. Visits; Setting out the Building; Inspecting Material; 
Inspecting Construction; Coats; Contracts. 

COVTRACTS AVD SPECIFI0ATI0N8: Classes; Drawing Up; Leak; Clauses; Subletting: 
Assignment. Failure to Complete Work; Insolvency; Insurance; Appliances; Disputes; 
Condemned Material. Penalties; Cost; Monthly Estimate; Final Acceptance; Defini- 
tion of "Engineer" and "Contractor." Specifications: Forms; Clauses; Material; 
Workmanship; Performance; Specifications for Stone Work; Building; Lumber; 
Cement; Mortar, etc. 

LEGAL RELATIONS: The Law of Contracts; Express Contracts; Legality of Contract; 
Consent; Consideration; The Statute of Frauds; Construction of Contracts; Breach 
of Contract; Waiver; The Law of Agency; Miscellaneous Matters; Bankruptcy and 
laaolvencv: Certificates; Inspection; Limit of Cost; Invitations to Compete. 
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RAILROAD ENGINEERING 

XHCLUDINO XEGHAVICAL DEAWIVG 

Prepared for Railroad Civil Engineers, Surveyors and Assistants, 
Chiefs of Sections, Track Foremen, Road Masters, and all those engaged 
in Railroad Engineering, Including Location, Construction and Main- 
tenance. 



INSTRUCTION PAPERS IN THE COURSE 



Arithmetic Part I. 

Arithmetic Part II. 

Arithmetic Part III. 

Elementary Algebra and Blen- 
su ration. 

Mechanics Part I. 

Mechanics Part II. 

Mechanism. 

Heat. 

Elements of Chemistry. 

Metallurgy. 

Mechanical Drawing Part I. 

Mechanical Drawing Part II. 

Mechanical Drawing Part III. 
* Mechanical Drawing Part IV, 
^Mechanical Drawing Part V. 
•Mechanical Drawing Part VI. 

Algebra Part I. 
. Algebra Part II. 

Geometry. 

Trigonometry and Logarithms. 

Plane Surveying Part I. 



IMane Surveying Part II. 

Plane Surveying Part III. 

Plotting and Topography. 

Strength of Materials Part Ir 

Strength of Materials Part TI. 

Masonry (Construction Part 1. 

Masonry Construction Part II. 

Railroad Engineering Part I. 

Railroad Engineering Part II. 

Railroad Engineering Part III. 

Statics. 

Steel Construction Part I. 

Steel Construction Part II. 

Steel Construction Part III. 

Steel Construction Part IV. 

Bridge Design. 
•Types of Boilers. 
•Boiler Accessories. 
•Steam Engine Part I. 
♦Locomotive Boilers and Engines 
Part I. 

Locomotive Boilers and Engines 
Part II. 



•Optional. 



Tuition $80.00. Payable Monthly. 
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OENEBAL STTn)I£S 

ABITHMETIO, ELXMEHTABT ALGEBSA ASD ^ 

XEirSXmATION, XECHAKIGS, XECHAHISM 

HEAT, ELEmarrs of chemzbtbt, xetaixttbot 



BEE 8TV0P8I8 PAOE 166 



MECHANICAL DEAWDTO 

BEE 8TN0PBI8 PAOE 168 

MATHEMATICS 



ALOEBEA, GEOXETKT, 
TBIGONOXETBT AND L0GASZTH1C8 



[bee BYVOPSIS PAOE 168 



PLANE STTBTETINa 

MEAStntEMEim: Tapes; Chain; Aeoesalble and Inaccessible Points; Sags and Direc- 
tions; Chaining; Slope Measurements; Areas; rerpendiculars; Erect and Fall from 
a GlTen Line; Parallel Measurements to a Giren Point; Prolonging Beyond Obstacles; 
Surveying Felds; Areas: Offsets and Tle-Llncs. Inaccessible Areas; Valleys and 
Hills; Keeping Field Notes: By Sketches Alone; By Notes Alone; By Notes and 
Sketches. Vernier: Direct; Retrograde; Construction; Use. 

LEVELIVO: Lerel Bubble; Hand Level ; Abney Clinometer; Field Notes; Height and 
Elevation. Levels: Wye; Dumpy; IVecise; Spirit. Adjust- 
ments; Uses. Rods: Kinds; Use; Method of Reading. 

TBANSZT: Makes; Purpose; Use; Adjustments; Construction; 
Compass. Triangnlation ; Method; Preliminary Object; Field 
Notes; Stadia: Height; Instruments; Method; Different 
Rods. 

PLOTTING AND TOPOGRAPHY 

DEFIFITIONS: Contours; Telemetry; Office Work; Reduction 
of Observations; Plotting of Profiles; Plotting of Stadia 
Survey Notes; Plotting of Maps by Projection; Three-point 
Problem; Topographical Signs; Lettering and Border Line. 

DRAWnrO XHSTRU MENT8 : Three-armed Protractor; Panto- 
graph; Stadia Slide Rule: Polar Planlmeter; -Stadia Reduc- 
tion Table; Table of Dimensions and Co-ordinates for Map 
Construction. 



STBEHGTH OF MATEBIALS 




BEBIBTAirCE AHD ELABTICITY: Average Weights; Stresses and Deformations. Experi- 
mental Laws; Tension; Compression; Shear; Factors of Safety and Working Stresses. 

BEAMS: Cantilever and Simple Beams: Reactions of Supports; Vertical Shear; Bending 
Moment; Internal Stress and External Forces; Fundamental Formulas; Moments 
of Inertia; Center of Gravity; Maximum Bending Moment; Safe Loads; Designing; 
Modulus of Rupture; Comparative Strength; Iron and Steel I-Beams; Cast-Iron Beams; 
Deflection; Relation between Deflection and Stress. Beams of Uniform Strength. 
Continuous Beams. 

OOLUlOrB: Cross-sections; General Principles; Radius of Gyration; Designing. Torsion; 
Shafts for Transmitting Power. Combined Stresses; Horiaontal Shear. 

TE8TIK0: Timber; Brick; Cement; Mortar; Stone; Cast Iron; Wrought Tron; Steel. 
Resilience: Sudden Ix>ad8 and Impact; Modulus; Elastic Resilience of Beams; Ulti- 
mate Resilience; Modern Experiments. 

TEHBIOK AND OOMFBEBSION: Elongation under own Weight; Bar of Uniform Strength; 
Longitudinal Impact; Centrifugal Stress; Shrinkage of Hoops. 

SHEAR AND TORSION: Stresses Caused by Shear; Resilience under Shear) Coefficients 
of Elasticity; Hollow and Solid Shafts; Shaft Couplings. 

MASONBT CONSTBTTCIION 

CLASSES OF MASONBT: First and Second Class; Arch Culverts; Centering; Wing Walls; 
Pointing; Grouting; Freezing; Brick Masonry; Dry Walls; Dry Box Culverts; Pipe 
Culverts. 

FOUNDATIONS : Excavation; Artificial Foundations; Timber; Piles; Cofferdam; Iron; 
Blast Furnace Slag; Concrete: Mixing; Compressive Strength; Period of Repose. 

CEMENT: Hydraulic; Natural; Portland; Characteristics of Portland Cement; Cement 
Test; Effect of Age; Quick and Slow Set Cement. Soundness; Fitness; Specifications. 

MOETAS: Sand; Water; Strength of Mortar; Shearing; Compressive and Tensile 
Strength; Effect of Frost; Permanency; Data; Spedflcatlons. 
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sahboad ENonrEESnTG 

STTSVETS: Reconnolmnce and Preliminary Sarveja; Location BnrTeji. Simple Gnnrefl; 
Compound Cunrea; Transition CorTes. 

COHBTRVOTION : Earthwork: Slopes; Croat-aectlonB; Staking oat; Calcnlatlona; Meth- 
ods of ExcaTatlon; Blasting. Tnnnels: Surveying; Form of Section; Lining and 
Portala. Constmction. 

BAILHOAD STBTTCTUBEB: Design and Ck)nstnictlon of CuWerts. Trestles: Pile; 
Framed. Retaiding Walls; Rip Rap. Piers and Abutation Pita; Design; Location; 
Staking out; Foundation Pito; Pile Foundations. Water Stations; TurnUbles; Coaling 
SUtions. 

TRACK WORK: Materials; Laying Track; Ballasting; Switches and Turnouts; Ter- 
minals; Track Maintenance. Tools; Work Trains; Organization; Signaling. 

ECONOMICS: Railroad Finances; Gross Revenue; Operating Expenses; Net Revenue; 
Fixed Charges. Economic Location: Curves; Grades. Improvement of Old Lines. 
Tables. 

ffirBTTCTUBAL WOBE 

'mm™ '^™' ^^~"'^"°''' ""™^= [see SYKOPSIS PAGE 96. 

OPnOlTAL WOSE 

TYPES OF BOILERS, BOILER ACCESSORIES, ^ 

STEAM EHOIHE PART I, [ ^EE SYNOPSIS PAGE 75 

LOCOMOTIVE BOILERS AND ENOINES ) 



SURVEYING 



A short, special course prepared for Surveyors, Instrument Men, 
Rodmen, Chainmen, Draftsmen, etc 



INSTRUCTION PAPERS IN THE COURSE 

Arithmetic Part I. ^Mechanical Drawing Part III. 

Arithmetic Part II. Algebra Part I. 

Arithmetic Part III. Algebra Part IL 

Elementary Algebra and Men- Geometry. 

suratlon. Trigonometry and Logarithms. 

^Mechanics Part I. Plane Surveying Part I. 

^Mechanics Part II. Plane Surveying Part II. 

^Mechanism. Plane Surveying Part III. 

Mechanical Drawing Part I. Plotting and Topography. 

Mechanical Drawing Part II. 



^Optional. 

Tuition $55.00. Payable Monthly. 



SYNOPSIS OF COURSE 

ABITHMETIC 

FVNDAMENTAL PROCESSES: Units; Numbers: Concrete and Abstract; Like and Unlike. 
Notation; Numeration; Value; Arabic and Roman Numerals; Addition; Subtraction; 
Multiplication; Division; Factoring; Cancellation. 

FRACTIONS: Definitions; Proper and Improper Fractions; Reduction of Fractions; Least 
Common Multiple; Least Common Denominator; Addition, Subtraction; MultlplicatioD 
and Division of Fractions. 

DECIMALS: Definitions; System of Notation; Addition, Subtraction, Multiplication and 
Division of Decimals; Symbols of Aggrej^ation. 

PERCENTAGE: Definitions; Decimals; Fractions and Percentage. Percentage; Rate? 
Base. Gain or Loss; Rules. 
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BSVOmVATlS VUVBEBS: Redaction of Denomlmite Nnmben; Linear Metmire; Square 
Measure : Cnblc Measure; Measures of Weight: Avoirdupois; Troy; Apotlieoaries* ; 
Surveyors* Measure; Liquid Measure; Dry Measure; Measures of Money; Measures of 
Time. Operations witli Denominate Numbers. 

ZVyOLXrnOK and EyOLXrnON: Exponents; Powers; Radical Sign; Square Root; Cube 
Root. Roots of Fractions; Roots other than Square and Cube. 

RATIO AND PROPORTION: Antecedent; Consequent; Extremes and Means; Rules for 
Solving Examples in Simple Proportion. 

ELEHENTABT ALGEBRA Aim MEHSTTBATION 

ALOEBRA: Use of Letters; Addition; Subtraction; Multiplication; Division. Cancella- 
tion; Simple Equations; Transposition; Substituting In Equations and Formulas; 
Finding Values of Unknown Quantities. 

XEVBURATION: Definitions: Lines; Angles; Polygom; Circles; Sectors; Segments; 
Measurement of Angles, Triangles. Rectangles, Trapeioids. Hexagons, Circles. Volumes 
and Surfaces of Prisms, Cylinders, Pyramids. Cones, Frustums of Cones and Pyramids. 
Sphere. Practical Problem: Measurement of Steam Space In a Horlsontal Multitubular 
Boiler. 

KECHANICS 

PROPERTIES OF MATTER: Atoms and Molecules; Solids; Liquids; Gases; Extensibility; 
ImpenetrablUty; Indestructibility; Inertia; Divisibility; Porosity; Hardness; Ten- 
acity; Brittleness; MalleablUty; Ductility. 

MOTION, VELOCITY AND FORCE: Momentum ^ Newton's Laws; Parallelogram of Forces; 
Force Diagrams. Center of Gravity; Falling Bodies; Projectiles; The Pendulum; 
Kinetic and Potential Energy; Centrifugal Force. 

PRINCIFLE8 OF MACHINES: Levers; Pulleys; Inclined Planes; Wedges; Screws; 
Laws of Friction; Coefficients of Friction. Tooth Gears: Spur; Worm; Bevel; 
Helical; Belt, Wire and Roiw Gearing. Velocity Ratio; Horse Power Transmitted; 
etc. 

STRENGTH OF MATERIALS: Cohesion; Adhesion; Capil- 
larity; Stress; Deformation; Elastic Limit; Breaking 
Strength; Coefficient of Elasticity; Tension; Compres- 
sion; Shear; Torsion; Factor of Safety; Working Stress. 
Strength of Pipes and Cylinders; Strength of Beams and 
Columns; Moment of Inertia; Diagrams and Formulas. 

HYDROSTATICS: Density; Specific Gravity; Hydrometers; 
Pressure of Fluids; Hydraulic Press; Head; Pressure 
Dams and Gates; Coefficients of Flow; Water Motors; 
Turbines. 

PNEUMATICS: Barometers; Marlotte's Law; Suction Pumps. 

MECHAmSU 

RETOLYINO BODIES: Mechanism; Motion; Velocity; Surface Speed; Calculation for 
Diameter and Number of Revolutions; Cylinder and Cones in Direct Contact. Cylinders 
and Cones Connected by Belts; Stepped and Tapered Cones. Disc and Roller. Tight 
and Loose Pulleys; Clutches; Other Mechanisms. 

SIMPLE MACHINE PARTS: Screws; T^vers; Cams; Llnkwork; Motion and Power; Ap- 
plication for Machine Shop and Textile Work. Quick Return Motions: Whitworth; 
Swinging Block. 

0£AR8: Spur; Annular; Bevel; Worm and Wheel; Velocity Ratios; Trains of Gears. 

KECEANICAL DEAWZNO 

PART I 

INSTRUMENTS AND MATERIALS: Drawing Paper; Board; Pencils; T-Squares; Tri- 
Angles; Compasses; Line Pens; Scales; Irregular Curves; Lettering Plates; Exer- 



cises in Line Work. 



PART li 



GEOMETRICAL DRAWINO: Lines; Angles; Triangles; Quadrilaterals; Parallelograms; 
Rhombus; Pentagon; Hexagon; Circles; Measurement of Angles. Solids: Prisms; 
Pyramids; Cylinders; Cones; Frustums; Spheres. Ellipse; Parabola; Hyperbola; 
Cycloid and Involute Curves. Plates: Twenty-Bight Problems In Geometrical Drawing. 
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PART III 

PROTEOnOHS: Orthofraphic: Plan and Eleratlon; Projection of Points. Lines. Surfaces 
and Solids. Third Plane of Projection: True Length; Shade Lines; Light and Dark 
Surfaces. Intersections and Developments : Intersections of Planes with Cones and 
Cylinders; Development of Prisms, Cylinders, Cones, etc. Development of Elbow. 
Isometric; Isometric Axes; Cube; Cylinder; Directions of Rays of Light. Plan and 
Elevation of Pentagonal Pyramid. Vertical and Horisontal Projections. Oblique 
Projections: Difference between Oblique Projection and Isometric. Shade Lines; Co- 
ordinates. Isometric of House, Box, etc. Oblliiue Projection of Crank Arm. 

LIVE BHADDIO AHD LETTERING: Gradations of Light and Shade on Curved Surfaces; 
Shading Cylinders, Cones. Spheres, etc. Sizes and Spacing of Letters; Gothic and 
Boman Alphabets; Architectural Letters; Titles for Working Drawings. Plates. 

ALOEBKA PABT I 

EZPRESSIOinS: Symbols; Coefficients and exponents; Symbols of Relation; Symbols of 
Abbreviation; Positive and Negative Terms; Monomial: Binomial; Trinomial; Poly- 
nomials; Similar Terms. Finding Numerical Valae by Substitution. Finding Values 
of Unknown Quantities. 

FITHDAMEVTAL PROCESSES: Addition; Subtraction; Use of Parentheses; Multiplica- 
tion; Division; Formulae; Factoring; Highest Common Factor; Lowest Common 
IfulUple. 

FRAOTIOKS: Fractions and Integers; Reduction of Fractions to Ijowest Terms; Reduc- 
tion of Fractions to Entire or Mixed Quantities; Reduction of Mixed Quantities to 
Fractions; Reduction of Fractions to Lowest Common Denominator: Addition and Sub- 
traction of Fractions; Multiplication and Division of Fractions; Complex Fractions. 

AIOEBSA FA£T n 

SIMFLE EQlTATIOinS: Transposition: Solution of Simple Equations; Solution of Equa- 
tions Containing Fractions: Literal Equations; Equations involving Decimals; Equa- 
tions Containing Two Unknown Quantities: Elimination by Addition, Subtraction. Sub- 
stitution and Comparison. 

ZVYOLTJTION AND EYOLTTTIOK: Monomials and Polynomials; Squares. Cubes and Higher 
Powers. The Radical Sign; Theory of Exponents; Radicals; Reduction of Radicals 
to Simplest Form: Addition. Subtraction, Multiplication and Division of Radicals. 
Involution and Evolution of Radicals. Irrational Denominators; Approximate Values. 

DCA6ZVART QTTAVTITIES: Multiplication and Division of Imaginary Quantltes. Quad- 
ra Uc Surds. 

EQUATIONS: Solution of Equations Containing Radicals. Pure and Affected Quadratic 
Equations; Simultaneous Equations Involving Quadratics. 

RATIO AND PROPORTION: Alternation; Inversion; Composition; Division. 

PROGRESSION: Arithmetical and Geometrical. 

BINOMIAL THEOREM: Formulae; Positive Integers; Finding Terms in an Expansion. 

OEOXETBY 

DEFnrrnONS: Principles; Axioms; Abbrevlstlons. Angles; Acute; Obtuse Comple- 
mentary; Supplementary; etc. Parallel Lines; Axioms. 

FUNDAMENTAL THEOREMS: Plane Figures; Polygons: Equilateral and Equiangular. 
Quadrilaterals; Circles; Measurements of Angles; Similar Figures; Trapeiium; 
Trapezoid; Parallelogram; Rectangle; Square; Rhomboid; Rhombus. Ratio and 
Proportion. Terms: Alternation; Inversion; Composition and Division. The Circle; 
Theorems; Area; Circumference, etc. 

ff Tyrr.Ait POLYGONS: Definitions. Theorems. Areas of Miscellaneous Figures; Equlvs- 
lent Polygons; Rectangles, Parallelograms, etc. 

PROBLEMS OF CONSTRUCTION: Twenty-nine problems In Construction of Plane Figures. 

TBiaONOMETBT AND lOOABITHMS 

TRIGONOMETRY: Definitions; Functions of Acute Angles; Measurement of Angles; Com- 
plementary Functions. Fundamental Theorems; 'Hieorems Connecting the Different 
Functions of an Angle. 

FUNCTIONS: From One Function of an Angle to Find the Other Functions. Functions 
of 4B degrees. 30 degrees and 60 degrees. Trigonometric Functions of Any Angle, 
Positive and Negative Angles; The Four Quadrants. Functions of degrees. 90 de- 
grees. 180 degrees and 270 degrees. Angles and Triangles. 

LOGARITHMS: Nature and Use of Logarithms; Logarithms of a Product, a Fraction, a 
Power, a Root. Solutions of Arithmetical Problems by Logarithms. 

TRIANGLES: Right Triangles: Solution by Nnturnl Functions; Solutions by Logarithms; 
Areas. Oblique Triangles: Solution by Breaking up Into Right Triangles; Areas. 

Length of Belt over two Pulleys; Stress In Bods forming an Acute Angle. 
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PLAITE SUUVEYIJIO 

WUlSUKEMEXTB: Tape*; Chain; Accetslble and Inaccemlble Points; Bafs and Direc- 
tions; Chaining; Slope Heasnrements; Areas; Perpendlcalars; Erect and Fall from 
a OlTen Line; Parallel Measurements to a Given Point; Prolonging Beyond Obstacles; 
Saryeying Fields; Areas; Offsets and Tie-Lines. Inaccessible Areas; Valleys and 
Hills; Keeping Field Notes: By sketches Alone; By Notes Alone; By Notes and 
Sketdies. Vernier: Direct; Retrograde; Construction; Use. 

LEYELIKO: Lerel Bubble; Hand Level; Abney Clinometer; 
Field Notes; Height and Elevation. Levels: Wye; 
Dumpy; Precice; Spirit. Adjustments; Uses. Rods: 
Kinds; Use; Method of Reading. 

T&AV8IT: Hakes; Purpose; Use; Adjustments; Construc- 
tion; Compass. Triangula tion : Method; Preliminary 
Object; Field Notes; Stadia: Height; Instruments; 
Method; Different Rods. 

PLOTTING AJSTD TOPOOBAPHT 




DEFDriTIOira: Contours; Telemetry; Office Work; Reduction of Observations; Plotting 
of Profiles; Plotting of Stadia Survey Notes; Plotting of Maps by Projection; Three- 
point Problem: Topographical Signs; lettering and Border Line. 

DRAWnrO INSTSUIIEVTS: Three-armed Protractor; Pantograph; Stadia Slide Rule; 
Polar Planimeter; Stadia Reduction Table; Table of Dimensions and Co-ordinates 
for Map Construction. 



HYDRAULICS 

A special course In Hydraulics and Water Supply for City Engineers 
and those engaged In the Design, Construction aod Management of Hy- 
draulic Machinery. 

INSTRUCTION PAPERS IN THE COURSE 



Arithmetic Part I. 
Arithmetic Part II. 
Arithmetic Part III. 
Rlementary Algebra 

Huration. 
Mechanics Part I. 
Mechanics Part II. 
Algebra Part I. 
Algebra Part II. 
Geometry. 



Trigonometry and Logarithms. 
Plane Surveying Part I. 
Plane Surveying Part II. 
and Men- IMane Surveying Part III. 
IMotting and Topography. 
Masonry Construction Part I. 
Masonry Construction Part II. 
Hydraulics. 
Water Supply Part I. 
Water Supply Part II. 



Tuition $55.00. Payable Monthly. 



SYNOPSIS OF COURSE 

AKITHMETIC 

mDAXEHTAL PE00E8SE8: Units; Numbers; Concrete and Abstract; Like and Unlike. 

Notation; Numeration; Value; Arabic and Roman Numerals; Addition; Subtraction; 

Multiplication; Division; Factoring; Cancellation. 
FKACTIOVB: Definitions; Proper and Improper Fractions; Reduction of Fractions; Least 

Common Multiple; Least Common Denominator; Addition, Subtraction, Multiplication 

and Division of Fractions. 

DECIMALS: DeflniUons; System of Notation; Addition, Subtraction, Multiplication and 
Division of Decimals; Symbols of Aggregation. 

PEEOESTAOE: Definitions; Decimals; Fractions and Percentage. Percentage; Rate; 
Base. Gain or Lora; Rules. 

DEVOKIVATE HirXBEBS: Reduction of Denominate Numbers; Linear Measure; Square 

Measure; Cubic Measure; Measures of Weight: Avoirdupois; Troy; Apothecaries'; 

Surveyors' Measure; Liquid Measure; Dry Measure; Measures of Money; Measures of 

Time, operations with Denominate Numbers. 
nrVOLimOir and EYOLITTION: Exponents; Powers: Radical Sign; Square Root; Cube 

Root. Roots of Fractions; Roots other than Square and Cube. 
RATIO AVD PEOPORTION: Antecedent; Consequent; Extremes and Means; Bolet for 

Solving Examples in Simple Proportion. 
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ELEMENTAKT ALGEBRA AlTD KENSTTBATIOH 

ALGEBRA: Use of Letters; Addition; Snbtraction; MultipUcatlon; DlTislon. Cancella- 
tion; Simple Equatlona; Tranaposltlon ; Snbatitntlng in Bqaatlons and FonnoUi: 
Finding Values of Unknown Quantities. 

XEKBUKATION: Definitions: Lines; Angles; Polygons; Circles; Sectors; Segments; 
Measurement of Angles. Triangles, Rectangles, Trapezoids, Hexagons, Circles. Vol- 
umes and Surfaces of Prisms, Cylinders, Pyramids, Cones, Frustums of Cones and 
pyramids. Sphere. Practical Problem: Measurement of Steam Space in a Horlsontal 
Multitubular Boiler. 

KECHANICS 

PROPERTIES OF XATTER: Atoms and Molecules; Solids; Liquids; Oases; Extensibil- 
ity; Impenetrability; Indestructibility; Inertia; Dlylsiblllty ; Porosity; Hardnem; 
Tenacity; Brittleness; MalleabiUty; DucUUty. 

MOTIOV, YELOOITT AVO FORCE: Momentum; Newton's 
Laws; Parallelogram of Forces; Force Diagrams. Center 
of Grarity; Falling Bodies; Projectiles; The Pendiilnm; 
Klnetio and Potential Energy; Centrifugal Force. 

PRnrCIPLES OF XACHnrES: Levers; Pulleys; Inclined 
Planes; Wedges; Screws; Laws of Friction; Coefficients 
of Friction. Tooth Gears: Spur; Worm; Berel; Helical; 
Belt. Wire and Rope Gearing. Velocity Ratio; Horse 
Power Transmitted; etc. 

BTREVOTH OF XATERIALS: Cohesion; Adhesion; Capillarity; Stress; Deformation; 
Elastic Limit; Breaking Strength; Coefficient of Elasticity; Tension; Compression; 
Shear; Torsion; Factor of Safety; Working Stress. Strength of Pipes and Cylinders; 
Strength of Beams and Columns; Moment of Inertia; Diagrams and Formulas. 

HTBROBTATIOS: Density; Specific GrsTlty; Hydrometers; Pressure of Fluids; Hydraulic 
Press; Head; Pressure Dams and Gates; Coefficients of Flow; Water Motors; Tur- 
bines. 

PHEUKATICS: Barometers; Mariotte's Law; Suction Pumps. 

ALGEBRA 

EXFRE88I0N8: Symbols; Coefficients and Exponents; Symbols of Relation; Symbols of 
Abbreviation; Positive and Negative Terms; Monomial; Binomial; Trinomial; Poly- 
nomials; Similar Terms. Finding Numerical Value by Substitution. Finding Values 
of Unknown Quantities. 

FWDAKEVTAL PROCESSES: Addition; Subtraction; Use of Parentheses; Multiplica- 
tion; Division; Formulae; Factoring; Highest Common Factor; Lowest Common 
MulUple. 

FRACTIONS: FractlDns and Integers; Reduction of Fractions to Lowest Terms; Reduc- 
tion of Fractions to Entlro or Mixed Quantities; Reduction of Mixed Quantities to 
Fractions; Reduction of Fractions to Lowest Common Denominator; Addition and Sub- 
traction of Fractions; Multiplication and Division of Fractions; Complex Fractions. 

SIMPLE EQVATIOirS: Tranaposltlon; Solution of Simple Equations; Solution of Equa- 
tions Containing Fractions; Literal Equations; Equations Involving Decimals; Equa- 
tions Containing Two Unknown Quantities: Elimination by Addition, Subtraction, 
Substitution and Comparison. 

nryOLUTION and EYOLTTTION: Monomials and Polynomials; Squares. Cubes and Higher 
Powers. The Radical Sign; Theory of Exponents*, Radicals; Reduction of Radicals 
to Simplest Form; Addition. Subtraction. Multlpllcatlim and Division of Radicals. 
Involution and Evolution of Radicals. Irrational Denominators; Approximate Values. 

HEAODTART QVAHTITIES: Multiplication and Division of Imaginary Quantities. Quad- 
ratic Surds. 

EQVATIOVS: Solution of Equations Containing Radicals. Pure and Affected Quadratic 
Equations; Simultaneous Equations Involving Quadratics. 

RATIO AND PROPORTION: Alterpatlon; Inversion; Composition; Division. 

PR00RE8SI0M: Arithmetical and Geometrical. 

BnrOMIAL THEOREM: Formulae; Positive Integers; Finding Terms in an Bxpanitoii. 
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GEOMEIBT 

DErannON8: Prtndpl«t; Axioms; AbbreTlatlons. Ansles: Acate; Obhuw Gomple- 
mentory; Sopplementary ; etc. Parallel Lines; Axioms. 

TJnfDAMXXrXAL THE0SE1I8: Plane Figures; Polygons: Equilateral and Equiangular. 
Quadrilaterals; Circles; Measurements of Angles; Similar Figures; Trapesium; 
Trapesold; Parallelogram; Rectangle; Square; Rhomboid; Rhombus. Ratio and 
Proportion. Terms: Alternation; Inrersion; Composition and DiTision. The Circle: 
Theorems; Area; Circumference, etc. 

anfTT.AB POLYGONS : Definitions. Theorems. Areas of Miscellaneous Figures; Equiva- 
lent Polygons; Rectangles. Parallelograms, etc. 

PR0BLE1I8 OF COMSTSirOTIOM: Twenty-nine problems in Construction of Plane Figures. 

TBIOONOICETST ASD lOOASITHMS 

TRZOOHOKETRT: Definitions; Functions of Acute Angles; Measurement of Angles; Com- 
plementary Functions. Fundamental Theorems; Theorems Connecting the Different 
Functions of an Angle. 

FXrVCnOMB: From One Function of an Angle to Find the Other Functions. Functions 
of .30 degrees, 45 degrees and 00 degrees. Trigonometric Functions of Any Angle. 
PositiTe and Negative Angles; The Four Quadrants. Functions of degrees, 90 de- 
gre es, 18 degrees and 270 degrees. Angles and Triangles. 

L06ABITHXB: Nature and Use of Logarithms; Logarithms of a Product, a Fraction, c 
Power, a Root. Solutions of Arithmetical Problems by Logarithms. 

TRIAV0LE8: Right Triangles: Solution by Natural Functions; Solutions by Logarithms; 
Areas. Oblique Triangles: Solution by Breaking up Into Right Triangles; Areas. 

EZEE0I8E8: Length of Belt over two Pulleys; Stress in Rods forming an Acute Angle. 

PLAITE SUUVEYINO 

KEABITREllEirrfl: Tapes; Chain; Accessible and Inaccessible Pbints; Sags and Direc- 
tions; Chaining; Slope Measurements; Areas; Perpendiculars; Erect and Fall from 
a Given Line; Parallel Measurements to a Given Point; Prolonging Beyond Obstacles; 
Surveying Fields; Areas; Offsets and Tie-Lines. Inaccessible Areas: Valleys and 
Hills; Keeping Field Notes: By Sketches Alone; By Notes Alone; By Notes and 
Sketches. Vernier: Direct; Retrograde; Construction; Use. 

LEYELnra: Level Bubble; Hand Level; Abney Clinometer; Field Notes; Height and 
Elevation. Levels: Wye; Dumpy; Precise; Spirit. Adjustments; Uses. Rods: 
Kinds; Use; Method of Reading. 

TSAVBIT: Makes; Purpose; Use; Adjustments; Construction; Compass. Triangula tion: 
Method; Preliminary Object; Field Notes; Stadia: Height; Instruments; Method; 
Different Bods. 

PLOTTINa AND TOFOGSAFHT 

OEITEBAL TERMS AND DEFINITIONS: Object; Instruments; Preliminary Surveys; Pur- 
pose; Duties of Topographer; Method of Sketching. Keeping of Field Notes; Plotting 
of Field Notes; Small Scale; Large Scale; Contours; Valleys; Streams; Woods; 
Springs; etc. Vertical and Horlsontal Distance. Method of Locating Contours: Com- 
puting Right of Way Areas: Locating Buildings; Improvements: Stadia Measurements. 

HASONBT COHSTBTTCTIOn 

CLASSES OF XASONRT: First and Second Class; Arch Culverts; Centering; Wing Walls; 

Pointing; Grouting; Freezing; Brick Masonry; Dry Walls; Dry Box Culverts; Pipe 

Culverts. 
F0T7NDATI0NS: Excavation; Artificial Foundations; Timber; Piles; Cofferdam; Iron; 

Blast Furnace Slag; Concrete: Mixing; Compressive Strength; Period of Repose. 
CEMENT: Hydraulic; Natural; Portland; Characteristics of Portland Cement; Cement 

Test; Effect of Age; Quick and Slow Set Cement. Soundness; Fitness; Specifications. 
MOBTAB: Sand; Water; Strength of Mortar; Shearing; Compressive and Tensile 

Strength; Effect of Frost; Permanency; Data; Specifications. 

HTDRAUUCS 

H7DB0BTATICS: Head; Pressure; Center of Pressure; Pressures on Opposite Sides of 

a Plane; Loss of Weight In Water; Flotation. 

HTDBAHLICS: Velocity and Discharge; Velocity of Approach; Pressure Head; Velocity 

Head; Energy of a Jet; Impulse and Reaction; Orifices: Coefficients; The Miner's 

inch; Submerged Orifices; Measurement of Water by Orifices; Energy of Discharge; 

Canal Lock: Weirs: Hook Gauge; Francis' Formulas; Waste Weirs and Dams; 

Tubes; Noszles, and Jets; Effective and Lost Head; Water Meter. 
PIPES: Losses of Head; Discharge; Short and Long Pipes; Hydraulic Gradient; Nozsle; 

House-Service Pipes; Mains and Branches; Pumping through Pipes; Fire Hose; 

Flow in Conduits and Canals; Conduits; Basin's Formula; Sewers, Ditches and Canals; 

Loss bt Head; Energy of Flow. 
WATEB POWEB: Measurements; Test of Small Motor; Pressure of Flowing Water; 

Impulse and Reaction; Curved Pipes and Channels; Water Wheels; Conditions of 

High Efficiency; Kinds of Wheels; Turbines; The Reaction Wheel; Theory; Design; 

Guides and Vanes. 
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WATEE SUFPLT 



SOraCES: Consumption per Capita; Fire Demands; Surface Water; Lakes and Rivers; 
Rainfall; Ground Water; Artesian Supplies. Quality of Ground Waters. 

COVBTRXrcnOir of works: River and Lake Intakes: Wells and Galleries; Impounding 
Reservoirs: Capacity; Location; Construction; Dams; Conduits and Pipe Lines. 
Canals. Distributing Systems; Reservoirs; Stand Pipes and Tanks. Pressure; Fire 
Streams; Hydrants; Service Connections; Details. Pumping Station Machinery. 
Operation and Maintenance: Water Rates; Use of Meters. 



PITRIFIOATIOV OF WATER: Sedimentation; 
Other Methods of Purification. 



Filtration; Various Forms of Filters; 



STRUCTURAL DRAFTING 



INSTRUCTION PAPER8 IN THE COURSE 



Arithmetic Part I. 
Arithmetic Part II. 
Arithmetic Part III. 
Elementary Algebra and Men- 
suration. 
Mechanics Part I. 
Mechanics Part II. 
Mechanical Drawing Part I. 
Mechanical Drawing Part II. 
Freehand Drawing. 
Mechanical Drawing Part III. 
Mechanical Drawing Part IV. 
Perspective Drawing. 



Algebra Part I. 

Algebra Part II. 

Geometry. 

Trigonometry and Logarithms. 

Strength of Materials Part I. 

Strength of Materials Part II. 

Statics. 

Steel Construction Part I. 

Steel Construction Part II. 

Steel Construction Part III. 

Steel Construction Part IV. 

Bridge Design. 



Tuition $55.00. Payable Monthly. 



SYNOPSIS OF COURSE 

AEITHMETIC 

rUVSAMEMTAL PROCESSES: Units; Nnmbcrs: Concrete and Abstract; Like and Unlike. 
Notation; Numeration; Value; Arabic and Roman Numerals; Addition; Subtraction; , 
Multiplication; Divialon; Factoring; Cancellation. 

FKACTIOVS: Deflnitiona; Proper and Improper Fractions; Reduction of Fractions; Least 
Common Multiple; Least Common Denomini^tor; Addition, Subtraction; Multiplication 
^^ and DlTlsion of Fractions. 

DECIMALS: Definitions; System of Notation; Addition, Subtraction, Multipllcatioo and 
Division of Decimals; Symbols of Aggregation. 

PEECEVTAOE: Definitions; Decimals; Fractions and Percentage. Percentage; Bate; 
Base. Gain or Loss; Bules. 

DEHOmVATE HUVBEBS: Reduction of Denominate Numbers; Linear Measure: Square 
Measure; Cubic Measure: Measures of Weight: AToirdupois; Troy; Apothecaries'; 
Surveyors' Measure; Liquid Measure; Dry Measure; Measures of Money; Measures of 
Time. Operations with Denominate Numbers. 



nrVOLUnOM and EyOLXmoV: Exponents; Powers; Badical Sign 
Boot. Boots of Fractions; Roots other than Square and Cul>e. 



BATIO AND PBOPOBTION: Antecedent; 
Solving Examples in Simple I*roportion. 



Square Boot; Cube 
Consequent; Extremes and Means; Bules for 



EIEMENTAKT ALGEBRA AKD MENSTTBATION 

ALOEBBA: Use of Letters; Addition; Subtraction; Multiplication; Division. Caneella- 
tion; Simple Equations; Transposition; Substituting in Equations and Formulas; 
Finding Values of Unknown Quantities. 

MENSITBATION: Definitions: Lines; Angles; Polygons; Circles; Sectors; Segments; 
Measurement of Angles, Triangles. Rectangles, Trapesiods, Hexagons, Circles. Vol- 
umes and Surfaces of Prisms, Cylinders, Pyramids. Cones. Frustums of Cones and 
Pyramids. Sphere. Practical Problem: Measurement of Steam Space In m Horlaontsl 
MamtabuUr Boiler. 
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XECEASICS 

FBOraiTIEB OF XATTEB: Atoms and Molecules; Solids; Liquids; Gases; Bxtensibil- 
Ity; Impenetr&bllity; Indestructibility; Inertia; Dlrisiblllty ; Porosity; Hardness: 
Tenacity; BritUeness; MaUeabiUty; DuctiUty. 

MOTIOH, YELOOITT AND FOBCE: Momentum; Newton's Laws; Parallelgram of Forces; 
Force DlagrMms. Center of Graylty; Falling Bodies; FrDjcctlles; The Pendulum; 
Kinetic and Potential Energy; Centrifugal Force. 

FHINCIPLE8 OF XACHnfES: Levers; Pulleys; Inclined Planes; Wedges; Screws; 
Law^s of Friction; Coefficients of Friction. Tooth Gears: Spur; Worm; Bevel; 
Helical; Belt. Wire and Rope Gearing. Velocity Ratio; Horse Power Transmitted. 

BTREVOTH OF MATERIALS: Cohesion; Adhesion; Capillarity; Stress; Deformation; 
Elastic Limit; Breaking Strength; Coefficient of Elasticity; Tension; Compression; 
Shear; Torsion; Factor of Safety; Working Stsess. Strength of Pipes and Cylinders; 
Strength of Beams and Columns; Moment of Inertia; Diagrams and Formulas. 

HYDROSTATICS: Density; Specific Graylty; Hydrometers; Pressure of Fluids; Hydraulic 
Press; Head; Pressure Dams and Gates; CoefflcienU of Flow; Water Motors; Tur- 
bines« 

PlfEVMATICS: Barometers; Marlotte's Law; Suction Pumps; 

MECHANICAL DBAWDTO 

DTBTRinfEHTS AND MATERIALS: Drawl Ag Paper; Board; Pencils; T-Sqnares; Tri- 
angles; Compasses; Line Pens; Scales; Irregular Curves; Lettering Plates; Exercises 
in Line Work. 

GEOMETRICAL DRAWINO: Lines; Angles; Triangles; Quadrilaterals; Parallelograms; 
Rhombus; Pentagon; Hexagon; Circles; Measurement of Angles. Solids; Prisons; 
Pyramids; Cylinders; Cones; Frustums; Spheres. Ellipse; Parabola; Hyperbola; 
Cycloid and Involute Curves. Plates: Twenty-Bight Problems in Geometrical Drawing. 

PROJECTIONS: Oi'tbographic: Plan and Elevation; Projection of Points, Lines, Surfaces 
and Solids. Third Plane of Projection; True Length; Shade Lines; Light and Dark 
Surfaces. Intersections and Developments: Intprsections of Planes with Cones and 
Cylinders; Development of Prisms, Cylinders, Cones, etc. Development of Elbow. 
Isometric; Isometric Axes; Cube; Cylinder; Directions of Rays of Light. Plan and 
Elevation of Pentagonal Pyramid. Vertical and Horlsontal Projections. Oblique Pro- 
jections: Difference between Oblique Projection and Isometric. Shade Lines; Co- 
ordinates. Isometric of House, Box, etc. Oblique Projection of Crank Arm. 

LDfE iUASIHO AND LETTERDTO: Gradations of Light and Shade on Curved Surfaces; 
Shading Cylinders, Cones, Spheres, etc. Sizes and Spacing of Letters; Gothic and 
Roman Alphabets; Architectural Letters; Titles for Working Drawings. Plates. 

WORKnrO DRAWINGS: Lines: Full; Invisible; Shade; Center; 
Extension; Dimension. Location of Views: Cross Sections; 
Crossbatchlng ; Dimensions; Finished Surfaces; Material; ^-^ ^ 
Conventional Representations of Screw Threads. Bolts and {/ 
Nuts. Methods of Drawing ■ Hexagonal and Square Nuts. 
Threads in Sectional Pieces; Broken Shafts, Columns, etc. 
Tables of Standard Screw Threads. Bolts and Nuts. Scale 
Drawing: Assembly Drawing; Blue Printing; Formulas for 
Solutions for Blue-Print Paper. Plates. 



! / 






ALGEBBA 

EXPRESSIONS: Symbols; CoefflcienU and Exponents; Symbols of Relation; Symbols of 
Abbreviation; Positive and Negative Terms; Monomial; Binomial; Trinomial; Poly- 
nomials; Similar Terms. Finding Numerical Value by Substitution. Finding Values 
of Unknown Quantities. 

Fundamental processes: Addition; subtraction; Use of Parentheses; Multiplica- 
tion; Division; Formulae; Factoring; Highest Common Factor; Lowest Common 
Multiple. 

FRACTIONS: Fractions and Integers; Reduction of Fractions to Lowest Terms; Reduc- 
tion of Fractions to Entire or Mixed Quantities; Reduction of Mixed Quantities to 
Fractions: Rednctlon of Fractions to Lowest Common Denominator; Addition and Sub- 
traction of Fractions; Multiplication and Division of Fractions; Complex Fractiofis. 

SIMPLE EaVATIONS: Transposition; Solution of Simple Equations; Solution of Equa-' 
tlons Containing Fractions; Literal Equations; Equations involving Decimals; Equa- 
tions Containing Two Unknown Quantities: Elimination by Addition, Subtraction, Sub- 
stitution and Comparison. 

INV0LT7TI0N AND EV0LT7TI0N: Monomials and Polynomials; Squares. Cubes and Higher 
Powers. The Radical Sign; Theory of Exponents; Radicals; Reduction of Radicals 
to Simplest Form; Addition; Subtraction. Multiplication and Division of Radicals. 
Involution and Evolution of Radicals. Irrational Denominators; Approximate Values. 
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XKAODTABT aiTAHTXTIES: MaltipltcmOon and DItUIoii of Inuiflnary Quantities. Quad- 
ratic Surds. 

EairATIOMB: Solution of Equations Ck>ntainlns Radicals. Pure and Affected Quadratic 
Equations; Simultaneous Equations Inrolrinfl: Quadratics. 

RATIO AND PROPORTION: Alternation; Inyerslon; Composition; Diyialon. 

PR00RE88I0N: Arithmetical and Geometrical. 

BDrOMIAL THEOREM: Formulae; Positive Integers: Finding Terms in an Expansion. 

GEOMETBT 

DEFINITIONS: Principles; Axioms; Abbreylatlons. Angles: Acute; Obtuse Oomple- 
mentary; Supplementary; etc. Parallel Lines; Axioms. 

FVNDA]f£NTAL THEOREXS: Plane Figures; Polygons: Equilateral and Equiangular. 
Quadrilaterals; Gtrcles; Jiciasurements of Angles; Similar Figures; Trapedttm; 
Trapexoid; Parallelogram; Rectangle; Square; Rhomboid; Rhombus. Ratio and 
Proportion. Terms: . Alternation; Inversion; Composition and Diyision. The Circle: 
Theorems; Area; Circumfevence, etc. 

BIMTTiAR POLTOONS: Definitions. Theorems. Areas of Miscellaneous Figures; Equiva- 
lent Polygons: Rectangles, Parallelograms, etc. 

PROBLEMS OF OONSTRVOTION: Twenty-nine problems in Construction of Plane Figures. 

TBIOONOKETET ASD LOOAAITHMS 

TRIGONOMETRY: Definitions; Functions of Acute Angles; Measurement of Angles; Com- 
plementary Functions. Fundamental Theorems; Theorems Connecting the Different 
Functions of an Angle. 

FUNCTIONS: From One Function of an Angle to Find the other Functions of any Angle, 

of 4^ degrees. 30 degrees and 00 degrees. Trigonometric Functions of Any Angle. 

Positive and Negative Angles; The Four Quadrants. Functions of degrees, 90 de- 
grees, 180 degrees and 270 degrees. Angles and Triangles. 

LOGARITHMS: Nature and Use of Logarithms; Logarithms of a Product, a Fraction, a 
Power, a Roof. Solutions of Arithmetical Problems by Logarithms. 

TRIAN0LE8: Right Triangles: Solution by Natural Functions; Solutions by Logarithma; 
Areas. Oblique Triangles: Solution by Breaking up into Right Triangles; Areas. 

EXERCISES: Length of Belt over two Pulleys; Stress In Rods forming an Acute Angle. 

STBEHOTH OF KATEBIALS 

RESISTANCE AND ELASTICITY: Average Weights; Stresses 
and Defor.'natlons. Experimental Laws; Tension; Gompres- 
sion; Shear; Factors of Safety and Working Stresses. 

Cantilever and Simple Beams; Reactions of Supports; 
Vertical Shear; Bending Moments; Internal Stress and Ex- 
ternal Forces; Fundamental Formulas; Moments of Inertia; 
Center of Gravity; Maximum Bending Moment; Safe Loads; 
Designing; Modulus of Rupture; Comparative Strength; Iron and Steel I-Beams: 
Cast-Iron Beams; Deflection; Relation between Deflection and Stress. Beams of Uai* 
form Strength. Continuous Beams. 

COLITMNB: Cross-sections; General Principles; Radius of Gyration; Designing. Torsion; 
Shafts for Transmitting Power. Combined Stresses; Horisontal Shear. 

TESTDTO: Timber; Brick; Cement; Mortar; Stone; Cast Iron; Wrought Iron; Steel. 
Resilience: Sudden Loads and Impact; Modulus; Elastic Resilience of Beams; Ulti- 
mate Resilience; Modem Experiments. 

TENSION AND COMPRESSION: Elongation under own Weight; Bar of Uniform Strength; 
Longitudinal Impact; Centrifugal Stress; Shrinkage of Hoops. 

SHEAR AND TORSION: Stresses Caused by Shear; Resilience under Shear; Ooefridents 
of Elasticity: Hollow, and Solid ShafU; Shaft Couplings. 

GRAPHIC STATICS 

PRINCIPLES AND METHODS: Force Triangle; Force Polygon; Conditions of Equilibrium; 
Stresses In Crane Truss; Stresses In Polygonal Frame; Properties of the BquiUbrtuni 
Polygon; Reactions of Beams; Simple Beams under Concentrated Loads; Under Uni- 
form Loads; Overhanging Beams; Center of Gravity and Moment of Inertia of Cross- 
Sections; Graphical Arithmetic. 

108 




Digitized by 



Google 



BOOF TRV88E8: Dead tiod Snow Loads; Strenws Dae to Loada. Trtanffular Boof Trun; 
Wind Loads; Truss with Fixed Ends; Truss with One End Free; AbbreTlated Methods 
for Wind Stress; Complete Stresses for a Triangular Truss; Crescent; Ambiguous 
Cases; Uns^mmetrical Loads and Trusses. 

BEIDOE TBirS8E8: Loads on Bridge Trusses; Dead Load Stresses. Lire Load Stresses 
in a Warren Truss; In a Pratt. Snow-Load Stresses. Wind Stresses; Stresses; 
Due to Initial Tension; Final Maximum and Minimum Stresses; Bowstring Truss; 
Application; Equilibrium Polygon; Excess Loads; Analysis Plate Girder; Analysis 
Pratt Truss; Double Quadruple Systems. 

ANALTnCS 

STBE88EB Df BOOF TBUSSEB: Loads; Apex; BeactioA; External Forces; Internal 
Stresses; Moments; Lever Arms; Besolution of Forces; Dead-Load Stresses; Snow- 
Load Stresses; Ends of Boof Trusses; Wind Stresses; Maxlmtim and Minimum Stresses 
in Boof Trusses: Crescent Boofs; Purlins; Flexure Stresses in Members; Investigation 
of Boof Trusses; Design of Boof Trusses. 

HZOHWAT BBIB0E8: Specifications; Live Loads; Dead Loads; Wind Pressure; Length 
of Span; Limiting Clear Boad Ways; Limiting Depth of Ponny Trusses; Limiting 
Slope for Batter Braces of Punny Trusses; Side Braces; 
Limiting Length of Span for Double Intersection Bridges; 



y^" 'i 



Umitiug Sise of Sections; Anchorage Sliding Continuous 

Spans; Camber; Vertical Sway Bracing; Struts; Effect ^ 

of Wind; Initial Tenjion; Strut Stresses; Working OQMPCUIOKAM 

Stresses; Trussing; Batter Bracing Plates; Latticing . 

and Lacing Bars; Pins; Bearings; Chord and Braces; ^y i \ 

Turn Buckles; Nuts; Washers; Beam Hangers; Jaws; v\ P=;**r,*P*- \ 

Braces; Test of Structure; Proportion of Main Members JSL r " I 

of Trusses: Floor System; Pin Proportion; Blveting; IfiiAMS*^ C I aiMARjIL 

Complete Design for a Bridge; Investigation and Design. 



EAILBOAD BBZDGE TBITSSES: Live and Dead Loads; TT I 'LSi'*^'^ 

Wind, Snow and Impact; Trusses, Different Kinds; War- J.1 ' 



Wimple; Bowman and Fink Trusses; Warren Sub- X BEAM BCK:QiXDEX. 

Vertical and Double System; Poet Truss; True Live 
Load Shears; Concentrated Excess Leads. Wheel Loads. 

Double System: Trtple and Quadruple Systems; Unsymmetrlcal Ttosses; Lateral 
Braces; Economical Depth of Trusses. 

BBIBOE BESIOH 

HZGHWAT BBXBGE TBTOSES: Definitions; Dead Loads; Kinds of Trusses; Stresses in 
Web Members; Stresses in Choi-ds; Dead Load Stresses: Live lioads; Stresses and 
Shears Due to Live Load; Web Stresses in the Warren Truss; Panel Counter-Braces; 
Web Stresses in Howe and Pratt Trusses; Banges of Stress; The Bowstring Truss; Para- 
bolic; Other Forms; Snow Load Stresses; Wind. Investigation and Design. 

RAILBOAD BBIDOE TB17B8ES: Dead Loads; Live Loads; Snow, Wind and Impact; 
Kind of Trusses. True Live Load Shears; One Concentrated Excess Load; Two Con- 
centrated Excess Loads: Locomotive "Wheel" Loads; Shears from Wheel Loads. 
Tabulation for Locomotive Wheels, Stresses from Locomotive and Train Loads; Bemarks 
on Double Systems; Example of a Double System Truss; Triple and Quadruple Systems i 
Unsymmetrlcal Trusses; Lateral Bracing; Economic Depth of Trusses. 

STEEL CONSTBTJCTION 

STBirCTXJBAL ELEXEMTB OF A BUILDINa: The Enclosing Walls; Interior Columns 
and Bearing Partitions; The Floors: The Boof; Use of Handbooks on Steel; Tables; 
Building Laws and S|)eciaoatIons: The Steel Frame; Fireproof and Fire-resting Ma- 
tfrials; Floor and Boof Arches: Selection of System; Partitions; Fire-resisting Wood; 
Beams snd Girders; Determination of Load; Distribution of Load; Beam Plates. 

OOLVMVS: Shapes used; Calculation of Sections; Cast Iron Columns; Concrete and 
Steel Colunms; Trusses; Selection; Bracing. 

GOHVECnOMB AND DETAILS OF FBAIONG: Column Caps. Bsses and Splices; Boof 
Details; Inspection; Drawings and Specifications; Shop Practice; Standard Frames; 
Invoices; Estimating; Foundations: Ulgh Building Construction; Wind Pressures: 
Mill Building Construction: Detailing: Blveting; Standard C/onnectlons; Details from 
Framing Plan; Column Details; Shaft Details; Functions of Flangea and Webs; 
Proportioning Flanges; Depth of Webs; Use of Stlffeners; (Uittlng off Flange Plates; 
Spacing of Flange Klvets; Flange Splices; Shop Details of Girders; Standard In 
Detailing Trusses; Si)eclal Notes and Details; Direction of Stress; Stress in Verticals; 
Stress In Diagonals; Choosing the Section; Use of Gussets; Trussed Stringers. 
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DEPARTMENT OF 

SANITARY ENGINEERING 



C0TJB8ES 

HEATING, VENTILATING AND PLUMBING 

HEATING AND VENTILATION 

PLUMBING AND GAS FITTING 

SANITABT ENOINEEBIHO 

HE heating of buildings is successfully accomplished by 
applying the general physical laws of heat to the con- 
struction of the apparatus. This is especially true of 
large buildings which require the skill of the best en- 
gineers as regards both design and construction. The 
thousands engaged in the design, installation and oper- 
ation of heating systems recognize the necessity of a thorough 
knowledge of these laws and principles. The aim of these 
courses is first to explain these general, principles and then the 
methods of applying them. The student also becomes familiar with 
important constructive details as well as the principles of design. 
Without such knowledge one cannot form an intelligent opinion of 
the relative merits of the various systems and the classes of buildings 
to which a given system is best adapted. Some of th« more important 
special systems of heating here explained are of great interest. One 
of the objects of the instruction on Pleating and Ventilation is to aid 
architects in their work. The numerous tables compiled from actual 
experience make the calculations much easier. 

The problems relating to domestic water supply, the disposal of 
sewage and the installation of gas-lighting systems are explained in 
the instruction papers on Plumbing. Well chosen illustrative ex- 
amples explain clearly the calculations for the sizes of heaters, tanks, 
etc., for hot-water supply. The methods of disposing of sewage are 
carefully outlined and compared; the constructive details and the 
design, however, belong to Civil Engineering and are therefore taken 
up in the courses of that department. 
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HEATING, VENTILATING AND PLUMBING 

nroLUBDro xeghahioal d&awzvo 

Prepared for Heating and Ventilating Engineers, Plumbers, Archi- 
tects, Steam Engineers, Firemen, Janitors, Consulting Engineers, Design- 
ers, Draftsmen, Inspectors, Contractors and others. 



INSTRUCTION PAPERS IN THE COURSE 



Arithmetic Part I. 
Arithmetic Part II. 
Arithmetic Part III. 
Elementary Algebra and Men- 
suration. 
Mechanics Part I. 
Mechanics Part II. 
Mechanism. 
Heat. 

Elements of Chemistry. 
Metallurgy. 

Construction of Boilers. 
Types of Boilers. 
Boiler Accessories. 
Steam Pumps. 
Steam Engine Part I. 
Indicators. 



Valve Gears. 

Steam Engine Part II. 

Heating and Ventilation Part I. 

Heating and Ventilation Part II. 

Heating and Ventilation I*art III. 

Steam and Hot Water Fitting. 

Plumbing Part I. 

Plumbing Part II. 
*Algebra Part I. 
♦Algebra Part II. 
•Geometry. 
♦Trigonometry and Logarithms. 

Mechanical Drawing Part I. 

Mechanical Drawing Part II. 

Mechanical Drawing Part III. 

Mechanical Drawing Part IV. 

Mechanical Drawing Part V. 

Mechanical Drawing Part VI. 



The Diploma Is awarded on completion of the above Examination 
Papers. The Graduate may take either one of the following groups of 
options. For Synopsis see pages 31, 45 and 46. 



ELECTBICAL 

Elements of Electricity. 
The Electric Current. 
Theory of Dynamo-Electric Ma- 
chinery. 
Direct Current Dynamos. 
Direct Current Motors. 
Electric Wiring. 
Electric Lighting. 



MECHANICAL 

Machine Design Part I. 
Machine Design Part II. 
Pattern Making Part I. 
Pattern Making Part II. 
Foundry Work. 
Forging. 

Machine Shop Work Part I. 
Machine Shop Work Part II. 
Machine Shop Work Part III. 



♦Optional. 



Tuition $50.00. Payable Monthly. 
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SYNOPSIS OP COURSE 

OERESAL STUDIES 



ASXTKHETia ELEKEHTAKT ALOEB&A AHD 
XENBITBATIOV, XECHAHICS, KEOSANIBM, 
BEAT, ELEXEVTB 07 OHEKZBTET, XETAIXirBOT 



SEE BTVOPSIB PAGE IM 



STEAK BOILEES 




OOVSTBTrOTZOV OF B0ILEB8. MaterUli; Testliw; Pandilngi DrilUng; BlTetlng; 
JolnU; Arransement of Plates; Stajiog; Bxpanding Tab€«; Furnmce FIum; Calking; 
General Reqalrementfl; Orate Area; Steam and Water Spaces; Beatinf Surface; 
Pormnlas for Tbicknees and Allowable Preeanre; Rireted 
Joints; Fines, Tabes and Stays; Manboles; Brackets; Up- 
. take; Chimnej. 

TTPE8 07 BOILERS. Cornish; Lancashire; Galloway; Mnltl- 
tubnlar; Vertical Boilers: Manning; Fire Engine; etc. 
Water Tube Boilers: Babcock ft Wilcox; Boot; Heine; 
Almy; Cahall; BelleTiUe; Yarrow; Thomycroft; Field. ««. 
Marine and Locomotiye Boilers. 

BOILER A00E8S0RIE8. Furnaces; Grate; Smoke PreTenticm; 
Mechanical Stokers; Fnel Bconomisers; Natural and Forced 
Draft. ValTes: Globe; Gate; Check; Safety. Blow Out 
Apparatus; Gage Cocks; Gage Glasses; Pressure Gages; 
Fusible Plugs; Separators; Traps; Supports; Manholes; Pipes; 
Pumps; Heaters; Injectors; Horse Power; Factors of Eyapora< 
tlon; Corrosion .and Incrustation; Explosions. Fuels:. Coal; 
Coke; Wood; Composition and Heat Value of Fuels. Care 
of Boilers: Feed Water; Firing; Cleaning; Inspection 
Testing. 

STEAK EHODTES 

TUXTS: Principles, Kinds; Valres; Design and Construction; Capacity; Sises for Boiler 
Feed; Erection and Piping; Care; Speed; Bepresentatiye Types. 

PARTS OF STEAK EVGIHE: Cylinder; Piston; Crank; Crosshead; Valre; Eccentric. 

TYPES: Simple; Compound; Triple Expansion; High Speed; Pumping. 

ACCESSORIES: Condensers; CooUng Towers; Fly Wheel; GoTcrnors; Lubrication. 

STEAX TURBIEE: De Laval; Parsons. Advantages over Reciprocating type. 

INDICATORS: Indicator Diagrams; Mean Effective Pressure; Watts Diagram; Watts 
Indicator; Crosby, Thompson and Tabor Indicators. Reducing Motions. Calculation 
of Horse Power from Diagrams; Table of Steam Engine Constants; Measuring Card 
by Ordinates and by Planimeter. 

DIAORAXS: Ideal Cards; Actual Cards; Cards for Multl- 
Bxpanalon Engines; Faults of Indicator Cards; Remedies. 
Calculation of St4am Consumption from Indicator Cards. 

THE SLIDE YALYE: Operation; Ports; Eccentric; Valve 
Diagrams; Zenner Diagram; Designing the Slide Valve. 
Calculations. Setting: Equal Lead; Equal Cut Off. Re- 
versing Gear: Stephenson; Gooch. Allen and Joy Gears. 
Piston; Double Ported; Trick; Double Gears; Corliss; 
Methods of Balancing. 

AOTIOH 07 HEAT: Gases; Boyle's Law; Saturated and 
Superheated Vapor; Efficiency of Actual Engine; Losses; 
Initial Condensation. Devices for Economy: Lagging; 
Jacketing; Superheating; Condensing; Measurement of 
Vacuum; Compounding; Corliss Valves; Separators. Pis- 
ton Speed; Ratio of Expansion. 

WORK DOVE IB OYLDfDER: Indicator; Formulas; Crank 
Action; Turning Moment. Testing: Scales; Meters; 
Gages; Calorimeter; Brake; Log of Test. 




HEATING Am) VENTILATIOn 



HEATDTO ABD VEBTILATIOB: Stoves; Furnaces; Steam; Hot Water; Exhaust Steam; 
Forced Blast; Electricity. Ventilation: Composition of the Atmosphere; Carbonic 
Acid; Measurement of Velocity; Location of Inlets and Outlets; General Consider- 
ations. Heat Loss from Buildings: B. T. U. Causes of Loss; Calculations and Tallies. 
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rVBVACE HEATDTO: Fornaces; Locmtion; Parts; Direct and Indirect Draft; Gold- Air 
Box; Pipes, Dncts and Registers. Oare and Management. 

STEAK EEATOra: Radiators; Location; Sjstems of Piping; Wet 
and Dry Return; Connections; ValTes; Pipe Sixes. Indirect 
Steanr Heating: Heaters; Stacks and Casings; Dampers; Fines 
and Dncts; Wall Box and Netting. General Instructions for Care 
of Systems. 

EOT-WATER EEATIVO. Radiating Surface; Heaters; Piping; Ex- 
pansion Tank; Qyerhead Distribution; Valves and Fittings; Pipe 
Sises; Location of Radiators. Indirect Hot- Water Heating: 
Sises of Heaters; Pipe Connections and Sises; Care of Hot Water 
Heaters. 

EZEAUST-BTEAM HEATOTO: Reducing Valyes; Grease Extractor; 
Exhaust Head; Pumps and Traps; Paul System; Plenum 
Method; Efficiency of Heaters; Fans and Blowers; Engines; Fac- 
tory Heating; Double-Duct Systems. Temperature Regulators. 

YEVTILATIOV OF BTIILDDfOS: Choice of Systems, Calculations, and Hints for Heating 
and Ventilating School Houses, Theatres, Apartment Houses, Greenhouses, Factories, etc. 

STEAM FITTDTG: Supply of Pipe; Cutting Pipe; Tools; Making and Packing Joints; 
Flange Unions. 

STEAK Am) HOT WATEB FITTING 

STEAM BOILERS AND OOVlfEOTIOirS: Cast Iron Boilers; Arrangement of Grates; 
Selection of Boilers; Boiler Settings and Foundations; Boiler Connections; Boiler 
Fittings; Capacity; Coal Consumption; Non-conducting Coverings. 

STEAM RADIATORS AND OOILS: Direct Radiators; Concealed Radiators; Wall Coils; 
Miter Coils; Direct-Indirect Radiators; Indirect Radiators. 

STEAM PIPDfO: Size of Mains; Dry Return Systems; Wet Return Systems; Overhead 
Feed System; One-pipe System; Two-pipe System; Draining Mains and Risers; Pipe 
Sizes; Steam Pressures and Temperatures; Expansion of Pipe; Expansion of Risers; 
Radiator Connections; Computing Radiation; Ducts, Flues and Registers. 

EXHATTBT STEAM HEATDTO: Modified Systems of Steam Heating; Thermo-grade Sys- 
tem; Vapor System; Mercury Seal Vacuum System. 

PIPES AND FITTDIOS: Tees; Hangers; Sleeves; Valves; Air Valves. 

PIPE FITTDTO TOOLS: Vice; Bench; Die Cutters; Stocks and Dies; Pipe Tongs; 
Wrenches; Pliers; Drills; Reamers; Taps. 

HOT WATEB HEATIVO: Capacity of Heaters; Radiators and Valves. 

HOT WATER PIFIVO: Single Main System; Two-pipe Up-feed System; Return Mains; 
Risers; Overhead Feed Systems; Radiator Connections; Expansion Tank Connections; 
Capacity of Expansion Tanks. 

COMPTITIVG RADIATION: Area of Ducts and Fines; Heating of Water. 



PLirHBINO 




FIXTURES: Bath Tubs; Water Closets; Urinals; Lavatories; Bowls; Sinks; Traps; 
Faucets; Soil and Waste Pipes; Connections. Traps and Vents; Fresh-Air Inlets; 
Sewers and Cesspools. 

PLiniBINO FOR YARIOTIS BXULDINOS: Bath Room: Location 
and Connections; Kitchen Sink Connections; Plumbing Dwell- 
ing Houses; Apartment Houses; Railroad SUUons; School 
Houses : Shops and Factories. Testing and Inspection: Ether. 
Peppermint, and Smoke Tests. 

^"^2?5„^,S?S^^^.^'^"«° *»«««••• Pipe Lining; Pumps; Hydraulic Ram; 
Sinp« w^i s;«m*n 'n Water-Back Connections; Circulation Pipei; LaSndry Boilers 
isoiiers with Steam Coils; Temperature Regulators. 

SEWAGE: Systems; Considerations Governing Choice. Design 
and Construction of Sewers: Topography; Manholes; Grades; 
Flushing; House ConnecUons; VentlUtlon; Catch Basins; 
Pumping Stations. Purification: Sedimentation; Chemical 
Precipitation; Irrigation; Intermittent Filtration. 

OAS FITTING: Pipes; Meters; Fittings; Joints; Risers; Loca- 
tion of Pipes; Pipe Sizes; Testing Gas Pipes. Gas Fixtures: 
Burners: Batswing; PishUil; Bunsen; Argand; etc. Chan- 
deliers. Globes .and Shades. Hesting and Cooking by Gas. 
Automatic Hot- Water Heaters. Gas Meters: Position; Dials; 
Reading. Gas Machines. 
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XATHEMAUCS 
KECHABICAL BBAWIHO 
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HEATING AND VENTILATION 

A short, practical courae for Heating and Ventilating Engineers, 
Steam Fitters, Architects, Contractors, Builders, Stationary and Consult- 
ing Engineers, Draftsmen, Students and others. 



INSTRUCTION PAPERS IN THE COURSE 

Arithmetic Part I. Boiler Accessories. 

Arithmetic Part II. Steam Pumps. 

Arithmetic Part III. Steam Engine Part I. 

Elementary Algebra and Men- Heating and Ventilation Part I. 

suratlon. Heating and Ventilation Part II. 

Heat Heating and Ventilation Part HI. 

Elements of Chemistry. Steam and Hot Water Fitting. 

Tuition $25.00. Payable Monthly. 



SYNOPSIS OF COURSE 

HATHEKATICS 

ABITHXETIO: Units; Nambers; Notation; AddiHon; Subtraction; Multiplication; Di- 
Tiaion; Factoring; Cancellation; Fractions; Decimals; Symbols of Aggregation; Per- 
centage; Denominate Numbers; Tables of Linear and Square Measure; Tables of 
WeighU; Involution; Evolution; Square Boot; Cube Boot; Boots of Fractions; 
Batio; Proportion. 

ELEKEVTABT ALGEBRA: Use of Letters; Addition; Subtraction; Mul- 
tlpllcation; Dirialon; Cancellation; Equations; Transportation; Finding 
Value of Unknown Quantities. 

MEVSlTBATIOir: Lines; Angles; Polygons; Circles; Sectors and Segments. 
Measurement of Angles; Triangles; Bectangles; Trapeaolds; Hexagons; 
Circles; Volumes and Surfaces of Prisms; Cylinders; Pyramids; Cones; 
Frustums; Sphere. Practical Problem: Measurement of Steam Space 
in a Horlxontal Multitubular Boiler. 

HEAT 

DEFUriTIOH AND NOTATION: Definition of Heat; Amount of Heat; De> 

gree of Heat; Thermometer: Temperature; Fahrenheit; Centigrade; i 

Beaumur. Freezing and Boiling Points. Notation: Absolute Tempera- J 

ture; Changing from one Scale to another. 

HEAT EFFECTS: Expansion: Cubical; Linear; Coefficients of Expansion; Expansion of 
SoUds, Liquids and Gases. Liquefaction: Laws of Fusion; Table of Melting Points; 
Vaporisation; Evaporation; Boiling; Table of Boiling Points; Boiling under Pressure 
and in Vacuum. Distillation; Conduction; Convection; Badiation. 

THEBMODYNAXIOS: Mechanical Equivalent of Heat; First Law; Adlabatic and Iso- 
thermal Expansion; Second Law; The Heat Engine. 

P&ACnOAL APPLI0ATI0N8: The Steam Engine and Hot- Air Engine; Manufacture of 
Ice; Production of Liquid Air. 
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ELEMENTS OP CEEMISTET 

mDAMEVTAL PBIH0XPLE8! Phyilcal and Ohemlcal Changei; liechanlcal Mlxtore; 
Holecoles and Atoms. 



Table of Blements witb Symbola, etc. Atomic Wel^bt; Vapor Densltj; 
Law of Definite Weight; Valence; Combining Value. Equations, Factors and Products. 

PB0PE&TIE8: Physical and Chemical Properties of Oxygen; Hydrogen; Nitrogen, 
Chemistry of Air and Water; Carl>6n: Forms and Compounds. Illuminating Oas; 
Water Gas; Coal Oas; Composition. Combustion: Carbon Monoxide; Carbon Dioxide. 

METALS: Sodium: Properties; Compounds. Calcium: Properties; Compounds. 

AOZDB: Manufacture of Sulphuric. Nitric, and Hydrochloric Acids. 

STEAK 

BOZLEB A0CE8S0BIE8: Furnaces; Grate; Smoke PreTention; Me- 
chanical Stokers; Fuel Economixers; Natural and Forced Draft. 
ValTes: Globe; Gate; Check; Safety. Blow Out Apparatus; 
Gage Cocks; Gage Glasses; Pressure Gages; Fusible Plugs; 
Separators; Traps; Supports; Manholes; Pipes; Pumps; Heat- 
ers; Injectors; Horse Power; Factors of Evaporation; Corrosion 
and Incrustation; Explosions. Fuels. Care of Boilers. 

FUMP8: Principles; Suction; Forcing; Jet; Botary; Double Act- 
ing; Lift; Plunger: Geared; Duplex; Compound; CentrlfugaL 
Valves; Arrangement of Parts; Capacity; PrDportions; Slies 
for Boiler Feed; Piping; Foundation; Packing; Lubrication; 
Speed; Bunning; Principal Types. 

PABT8 or STEAM EVGIVE: CyUnder; Piston; Crank Croashead; Valre; Eccentric. 
Types; Simple; Compound: Triple Expansion; Quadruple Expansion; High Speed; 
Pumping Accessories; Condensers; Cooling Towers; Fly Wheels; Governor; Lubrica- 
tion; Steam Turbine; De Laval; Parsons; Advantages over Beciprocatlng Type. 

HEATING AND VEIPriLATIOn 

HEATnrO ABD VEHTILATIOir: Bequireinents of System; Stoves; Furnaces; Steam; 
Forced Blast; Electricity. Ventilation; Composition of the Atmosphere; Oxygen; 
Carbonic Add; Measurement t)f Velocity; Location of Inlets and Outlets; General 
Considerations. Heat Loss from Buildings: B. T. U. Causes of Loss; Air Leakage; 
Calculations and Tables. 

FURNACE HEATING: Furnaces; Location; Parts; Direct and Indirect Draft: Efficiency 
and Heating Capacity; Cold- Air Box; Pipes, Ducts and Beglsters. Care and Bfan- 
agement. 

STEAM BOILEBS: Types; Attachments; Calculations and Tables. 

STEAM HEATDTQ: Types of Radiators; Location; Systems of Piping; Wet and Dry 
Return; Connections; Valves; Pipe Sixes. Indirect Steam Heating: Heaters; Stacks 
and Casings; Dampers; Flues and Ducts; Wall Box and Netting. General Instruc- 
tions for Care of Systems. 

HOT- WATER EEATnTQ: Radiating Surface; Heaters; Piping; Expansion Tank; Over- 
head Distribution: Valtes and Fittings; Pipe Sixes; Location of Radiators. Indirect 
Hot- Water Heating: Sixes of Heaters; Pipe Connections and Sixes; Care of Hot 
Water Heaters. 

EXHA17ST-STEAM HEATINO: Reducing Valves; 
Grease Extractor; Exhaust Head; Pumps and 
Traps: Paul System; Plenum Method; Efficiency 
of Heaters; Fans and Blowers; Engines; Factory 
Heating: Double- Duct Systems. Temperature 
Begulators. 

TEMPERATURE RE^^TTLATORS: Parts; Distributing 
Pipes; Thermostats: Pneumatic Valves. 

VENTILATION OF BUILDINOS: Choice of Systems, 

Calculations, and Hinu for Heating and Ventilating School Houses; Theatres, Apart' 
ment Houses, Greenhouses, Factories, etc. 

STEAM FITTINO: Supply of Pipe; Cutting Pipe; Tools; Making and Packing Joints. 

STEAM KSD EOT WATEB FITTINO 

SEE SYNOFSIS PAGE 114 
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PLUMBING AND GASFITTING 

A concise course prepared for Plumbere, Steam and Gas Fitters, 
Apprentices and otiiers. 



iNSTRUCTiON PAPERS iN THE COURSE 

Arithmetic Part I. 
Arithmetic Part II. 
Arithmetic Part III. 
Elementary Algebra and Men- 
suration. 



Heat. 

Elements of Chemistry. 

Plumbing Part I. 

Plumbing Part IL 

Steam and Hot Water FIttliiij 



Tuition $25.00. Payable l\AonthIy. 



SYNOPSIS OF COURSE 

ABITHHETIC PAST I 

FUITDAMEVTAL PROCESSES: Units; Nambers: Concrete and Abstract; like and Unlike. 
Notation; Nameration; Value; Arabic and Boman Nnmerals; Addition; Sobtractlon, 
Multiplication; Diylalon; Factoring; Cancellation. 



ABITHHETIC PAST 11 




FRACnOVB: Definitions; Proper and Improper Fractions; Reduc- 
tion' of Fractions; Least Common Multiple; Least Common De- 
nominator; Addition, Subtraction, Multiplication and DlTlsion 
of Fractions. 

DECIMALS: Definitions; System of Notation; Addition, Subtraction, 
Multiplication and Dtvision of Decimals; Symbols of Aggrega- 
tion. 



ABITHMETIC PABT m 



FSRCEVTAGE: Definitions; Decimals; Fractions and Percentage. 
Base. Gain or Loss; Rules. 



Percentage; Rata; 



DEVOMZVATE ITDMBERS: Reduction of Denominate Numbers; Linear Measure; Square 
Measure; Cubic Measure; Measures of Weight; Ayolrdupois; Troy; Apothecaries'; 
Suryeyors' Measure; Liquid Measure; Dry Measure; Measures of Money; Measures of 
Time. Operations with Denominate Numbers. 

Iir70LUTI0V AXD EYOLTTTIOV: EzponenU; Powers; Radical Sign; Square Root; Cobe 
Root. Roots of Fractions; Roota other than Square and Cube. 

RATIO Am) PROPORTION: Antecedent; Consequent; Extremes and Means; Rales for 
Solving Examples in Simple Proportion. 



ELEHENTABT ALOEBEA AND MENSTTSATION 



ALGEBRA: Use of Letters; Addition; Subtraction; Multl 
plication; Diylsion. Cancellation; Simple Equations; 
Transposition; Substituting in Equations and Formulas; 
Finding Values of Unknown Quantities. 

XEHSTTRATIOH: Definitions: Lines; Angles; Polygons; 
Circles; Sector; Segmenta; Measurement of Angles, Tri> 
angles. Rectangles, Trapesoids, Hexagons, Circles. Vol- 
umes and Surfaces of Prisms. Cylinders, Pyramids, Cones, 
Frustums of Cones and Pyramids. Sphere. Practical 
Problem: Measurement of Steam Space in a Horiiontal 
MulUtubular Boiler. 
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HEAT 



DEFnnnOV and KOTATIOV: DeflDltlon of Heat; Amonnt of Heat; Degree of Heat; 
Thermometer: Temperature; Fahrenheit; Centigrade; Reaumur. Freezing and Boil- 
ing Points. Notation: , Absolute Temperature; Changing from one Scale to another. 

HEAT EFFECTS : Expansion: Cubical; Linear; Coefficients of Expansion; Expansion of 
Solids, Liquids and Gases. Liquefaction: Laws of Fusion; Table of Melting Points; 
Vaporisation; Eyaporation; Boiling; Table of Boiling Points; Boiling under Pressure 
and in Vacuum. Distillation; Conduction; Conyection; Radiation. 



Mechanical Bqulyalent of Heat; 
Second Law; The Heat Engine. 



THERMODTVAXICS : 
thermal Expansion 

PRACTIOAL APPLICATIOVS: The Steam Engine and Hot- Air Engine 
Ice; Production of Liquid Air. 



First Law; Adlabatlc and Iso- 



Manofacture of 



ELEMENTS OF CHEMISTBT 



FmrDAJIEKTAL PBIHOIPLEB: 
Molecules and Atoms. 



Physical and Chemical Changes; Mechanical Mixture; 




ELEMENTS: Table of Elements with Symbols, etc. Atomic 

Weight; Vapor Density; Law of Definite Weight; Valence; 

Combining Value. Equations, Factors and Products. Satu- 
rated Solution. 

PROPERTIES: Physical and Chemical Properties of Oxygen; 
Hydrogen; Nitrogen, Chemistry of Air and Water; Carbon: 
Forms and Compounds. Illuminating Gas; Water Gas; Coal 
Gas; Composition. Combustion: Carbon Monoxide; Carbon 
Dioxide. 

METALS: Sodium: Properties; Compounds. Calcium; Proper- 
ties; Compounds. 

ACIDS: Manufacture of Solphuric, Nitric, and Hydrochloric Adds. 



PLUMBING 

FIZTXTRES: Bath Tubs; Water Closets; Urinals; Layatorlefl; Bowls; Sinks; Traps; 
Faucets: Soil and Waste Pipes; Connections. Traps 
and Vents; Fresh- Air Inlets; Sewers and Cesspools. 

PLUMBINO FOR VARIOUS BTTILDINOS: Bath Room: 
Location and Connections; Kitchen Sink Connections; 
Plumbing Dwelling Houses; Apartment Houses; Rail- 
road Stations; School Houses; Shops and Factories. 
Testing and Inspection: Ether, Peppermint and Smoke 
Tests. 

DOMESTIC WATER BTTPPLT: Friction in Pipes; Pine 
Lining; Pumps; Hydraulic Ram; Kitchen Boiler; 
^ Coils; Water-Back Connections; Circulation Pipes; 
Laundry Boilers; Boilers with Steam Colls; Tempera- 
ture Regulators. 

SEWAGE: System; Considerations Goyernlng Choice. De- 
sign and Construction of Sewers: Topography; Man- 
holes; Grades; Flushing; House Connections; Ven- 
tilation; Catch Basins; Pumping Stations. Puriflca- 
tion: Sedimentation; Chemical Precipitation; Irrigation; Intermittent Filtration. 

OAS FITTING: Pipes; Meters; Fittings; Joints; Risers; Location of Pipes; Pipe 
Slzer; Testing Gas Pipes. Qas Fixtures: Burners: Batswing; Fishtail; Buusen; 
Argand; etc. Chandeliers, Globes and Shades. Heating and Cooking by Gas. Auto- 
matic Hot- Water Heaters. . Gas Meters; Position; Dials; Reading. Gas Machines. 

STEAM ANB HOT WATER FITTING 

STEAM BOILERS AND CONNECTIONS: Cast Iron Boilers; Arrangement of Grates; 

Selection of Boilers; Boiler Settings and Foundations. 
STEAM RADIATORS AND COILS: Direct Radiators; Concealed Radiators; Wall Colls; 

Miter Coils. 
STEAM PIPING: Sise of Mains; Dry Return Systems; Wet Return Systems; Oyerhead 

Feed System; Draining Mains and Risers; Pipe Sizes; Expansion of Pipe; Expansion 

of Risersj Radiator Connections. 
PIPE S AND FITTINGS: Tees; Hangers; Sleeves; Valyes; Air Valves. 
PIPE FITTING TOOLS: Vice; Bench; Die Cutters; Stocks and Dies; Pipe Tongs; 

Wrenches; Pliers; Reamers; Taps. 
EOT WATER PIPING: Single Main System; Two-pipe Up-feed System; Return Mains; 

Risers. 
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Partial list of the well-known authorities and educators who personally 
have prepared the instruction papers for correspondence study. 



WILLIAM H. LAWRENCE. S. B., 

Professor, Mass. Inst of Technology. 
FRANK A. BOURNE, M. 8.. 

Fellow, Mass. Inst, of Technology. 
EDWARD A. TUCKER. S. B.. 

Architectural Engineer. 
FRANK CHOUTEAU BROWN. 

Author. "Letters and Lettering." 
CHARLES L. HUBBARD, S. B.. M. E., 

8. Homer Woodbridge Company. 



DAVID A. OREGO, 

Mass. Institute of Technology. 
HERBERT E. EVERETT, 

University of Pennsylvania. 
GILBERT TOWNSEND, 8. B.. 

With Post and McCord, New York. 
EDWARD NICHOLS, 

Architect, Boston. 
H. W. GARDINER. 8. B.. 

Mass. Institute of Technology. 




Edlton: J. B. COOLIDGE, JR., Architect, Boston. H. V. Ton HOIiST, Architect, Ohicago 

COTTBSES 

COMPLETE ARCHITBCTURE 

ARCHITECTURAL ENGINEERING 

CONTRACTORS' AND BUILDERS' 

ARCHITECTURAL DRAWING 
CARPENTERS' 

ABCHITECTTJBE 

I HE courses in Architecture are planned to cover the 
actual problems arising in daily work. They oflfer 
young men in the architect's office or in the con- 
tractor's employ an opportunity to obtain practical 
information which ordinarily could be acquired only 
after long apprenticeship. The instruction is of im- 
mediate value to carpenters, contractors and others engaged in build- 
ing, as great stress is laid on the practical as well as the artistic side 
of the work. The courses oflfer experienced draftsmen and practicing 
Architects an opportunity to make up deficiencies in their early 
professional training. The instruction in Heating, Ventilating, 
Plumbing, Gas Lighting, Wiring, — ^Electricity and Steam as applied to 
power and. light, — ^is such as to enable an architect to obtain an 
intelligent knowledge of subjects which are of growing importance in 
the planning of large buildings. 

The instruction comprises Mechanical Drawing, Descriptive 
Geometry as used in framing. Isometric and Perspective Drawing, 
Shades and Shadows, Free-hand Drawing, Pen and Ink RiBudering, 
and the conventional methods of making, figuring, lettering and 
rendering plans, elevations, sections and details. The student is 
taught the theory of the design of columns, beams, girders and 
trusses. Building Materials, Building Construction and Details, 
including framing, sheet-metal work, fireproofing, wiring, piping, 
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heating and ventilating gystems^ Building Superintendence^ Speci« 
fications and Contracts^ Building Laws and Permits^ and general office 
practice are also discussed. 

In co!nnection with Architectural History, instruction is given in 
History of Ornament, Ornamental Design, followed by a careful study 
of the fundamental principles of design beginning with the Orders. 
These principles are impressed upon the studenj; by a series of interest- 
ing problems in architectural design. 



COMPLETE ARCHITECTURB 

Prepared for Draftomeiiy Designers, Architects, Architectural En- 
gineers, Landscape Architects, Building Superintendents, Quantity Sur- 
veyors, Clerks of Building Works, Inspectors, Contractors and Builders, 
Masons, Plasterers, Carpenters and Joiners, Heating and Ventilating En- 
gineers, Steam Fitters, Salesmen of Building MaterlalSi Real Estate 
Agents, Instructors, Students and others. 



INSTRUCTION PAPERS IN THE COURSE 



Arithmetic Part I. 
Arithmetic Part II. 
Arithmetic Part III. 
Elementary Algebra and Men- 
suration. 
Algebra Part I. 
Algebra Part II. 
Geometry. 

Trigonometry and Logarithms. 
Mechanical Drawing Part I. 
Mechanical Drawing Part II. 
Freehand Drawing. 
Mechanical Drawing Part III. 
Mechanical Drawing Part IV. 
Architectural Lettering. 
Shades and Shadows. 
Perspective Drawing. 
Architectural Drawing Part L 
Architectural Drawing Part II. 
Rendering. 

Study of the Orders Part L 
Study of the Orders Part IL 
Study of the Orders Part IIL 



History of Architecture. 
Building Superintendence Part I. 
Building Superintendence Part IL 
Strength of Materials Part I. 
Strength of Materials Part II. 
Masonry Ck>nstruction Part I. 
Masonry Ck>nstructlon Part II. 
Carpentry and Joinery Part I. 
Carpentry and Joinery Part IL 
Stair Building. 
Statics. 

Steel Construction Part I. 
Steel Construction Part II. 
Steel Construction Part III. 
Steel Construction Part IV. 
Contracts and Speciflcations. 
Legal Relations. 
Heating and Ventilation Part I. 
Heating and Ventilation Part IL 
Heating and Ventilation Part III 
Plumbing Part L 
Plumbing Part IL 



Tuition $80.00. Payable Monthly. 
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SYNOPSIS OF THE COURSE 

ABITHMETIC 

FWDAMEVTAL PBOOEBSES: Units; Namben; Ooncrete and Abstract; Notation; Nnmer- 
atlon; Arabic and Roman Nnmerals; Addition; Sabtraction; Multipllcatlc|p; Diyision. 
Frmotioiis: Definitions; Proper and Improper; Reduction of Fractions; Least Common 
Multiple; Least Common Denominator; Addition, Subtraction, Multiplication and 
Diyision of Fractions. Decimals: Definitions; Sjatem of Notation; Addition, Subtrac- 
tion, Multiplication and Diyision of Decimals. Peroentage: Definitions; Decimals; 
Fractions and Percentage. Percentage; Rate; Base. Rules. 

DEVOMZVATE NUHBEBB: Reduction of Denominate Numbers; Linear Measure; Square 
Measure; Cubic Measure; Measures of Weight: Ayolrdupois; Troy; Apothecaries'; 
Surveyors' Measure; Liquid Measure; Dry Measure; Measures of Money; Measures of 
Time. Operations with Denominate Numbers. 

nryOLXrriOV AOT) EVOLimOir: Exponents; Powers; Radical Sign; Square Root; Cube 
Root. Roots of Fractions; Roota other than Square and Cube. Ratio and Proportion: 
Antecedent; Consequent; Extremes and Means; Solving Examples In Simple Proportion. 

ELEKENTABT ALOEB&A AND MENSTTSATION 

ALGEBRA: Use of Letters; Addition; Subtraction; Mul- 
tiplication; Diyision. Cancellation; Simple Equations; 
Transposition; Substituting in Equations and Formulas; 
Finding Values of Unknown Quantities. 

KEVSITRATIOH: Definitions; Lines; Angles; Polygons; 
Circles; Sectors; Segments; Measurement of Angles, Tri- 
angles, RecUngles, Trapesoids. Hexagons, Circles. Vol- 
umes and Surfaces of Prisms, Cylinders, Pyramids, Cones, 
Frustums of Cones and Pyramids. Sphere. Practical 
Problem: Measurement of Steam Space in a Horiiontal 
MultitubnUr BoUer. 

DKAWINO 

ZHBTBVMEHTS AND MATERIALS: Drawing Paper; Board; Pencils; T-Squares; Tri- 
angles; Compasses; Line Pens; Scales; Irregular Curves; Lettering Plates; Exercises. 

GEOICBTRZOAL DEAWnrO: Lines; Angles; Triangles; Quadrilaterals; Parallelograms; 
Rhombus; Pentagon; Hexagon; Circles; Measurement of Angles. Solids: Prisms; 
Pyramids; Cylinders; Cones; Frustums; Spheres. Ellipse; Parabola; Hyperbola; 
Cycloid and Involute Curves. Plates: Twenty-Eight Problems in Qeometrlcal Drawing. 

PROJECTZOVS: Orthographic: Plan and Elevation; Projection of Points, Lines. Surfaces 
and Solids. Third Plane of Projection; True Length; Shade Unes; Light and Dark 
Surfaces. Intersections and Developments; luteraections of Planes with Cones and 
Cylinders; Development of Prisms. Cylinders, Cones, etc. Development of Elbow. 
Isometric: Isometric Axes; Cube; Cylinder; Directions of Rays of Light. Pentagonal 
Pyramid. Vertical and Horisontal Projections. Oblique Projections: Shade Lines: 
Co-ordinates. Isometric of House, etc. ObUqne Projection of Crank Arm. 

WOEXIKG DEAWnrOB: Lines: Full; Invisible; Shade; Center; Extension; Dimension. 
Location of Views; Cross Sections; Crosahatchlng; Dimensions; Finished Surfaces; 
Material; Conventional RepresenUtlons of Screw Threads. Bolts and Nuts. Methods 
of Drawing Hexagonal and Square Nuts. Threads in Sectional Pieces; Broken Shafts, 
Columns, etc. Tables of Standard Screw Threads. Bolts and Nuts. Scale Drawing; 
Assembly Drawing; Blue Printing; Formulas for Solutions for Blue-Print Paper. 

PEE8PEUT1VE DRAWIHO: Station Point; Picture Plane; Ground Line; Horison; Line of 
Measures; Axis; Vertical Trace; Horisontal Trace; Bird*8-eye View; Worm's-eye View; 
Vanishing Points. Projections: Planes; Notation. Problems Involving Perspective of 
Points, Lines and Planes. Revolved Plan; Lines of Measure; Diagrams; Revolved 
Plan and Elevation; Systems of Lines and Planes; Visual Ray; Perspective Diagram; 
Method of Perspective Plan; Curves; Apparent Distortion; Choice of Position of Station 
Point. Plates. 

8EASE8 Am) SHADOWS: Principles and Notation; Shadows of Points, Lines and 
Planes. Co-ordinate Planes; Lines on More Than One Surface. Choosing Qround Line. 
Problems: Shadows of Prism; Pedestal; Chimney on Roof; Rail on Steps; Cone: 
Cylinder. Auxiliary Planes; Shadow of Spherical Hollow; Shadow of Scotia. Planes 
of Light; Shadow of a Sphere; Shadow on Pediment Moulding. Short Methods: 
Shadows of Points; Lines Parallel and Perpendicular to Co-ordinate Planes. Shadows 
on Inclined Planes; on Planes Parallel and Perpendicular to Co-ordinate Planes. Shade 
and Shadow of Cylinder; of Line Moulding; on Intrados of Circular Arch; of Spherical 
HoUow and Niche; of Sphere; of Torus. 

FREEHAND DRAWIHO: Paper; Pencils; Drawing Board. Difference between a Drawing 
and a Photograph. Lines and Surfaces. Flat Ornament: Anthemia; Frets; Mosaics; 
Stained Glass; All Over Patterns. Light and Shade: Value Scale; Point of View; 
Value Drawing; Point of View of Painter: Geometric Solids. Carved Ornament: Ro. 
settes; Greek Acanthus; Roman Acanthus Scroll; Byzantine Acanthus; Ionic; Oorinth- 
lan and Gotl>ic Capitals; Renaissance Pilaster. 
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REinDEBINO: Pen ftad Ink; Kinds of Drawing. Materials Used In Rendering: Pens; Ink; 
Paper. Examples Showing Gonimon Faults. Values; lighting; Color of Material; 
Rendering by Shadows Only. Accent. Pencil Work. Suggestions and Cautions. Ex- 
amples of Drawings with Criticisms. Wash Drawings; Stretching Paper; Inking the 
Drawing; Preparing the Tint; Handling the Brush; Laying on the Washes; Tinting 
Eleyations; Tinting Sections and Plans; Graded Tints; Distinction between different 
Planes^ Water-oolor "BiatB for Draftsmen: Tube and Pan Colors; List of Colors; 
Manipulation; Brushes and Paper; Combinations of Color; Primary, Secondary and 
OdmplMMntaiy Oolocs; Water-color Rendering; Water-color Sketching. 

A&OHITEOTURAL LETTERIVO: Office liCttering; Purpose; Relatire Sixes and Shapes 
of Letters for Titles; Forms and Proportions of Various Alphabets. Skeleton Letters. 
Composition and Spacing: Title Page; Lettering Plans and Working Drawings. In- 
scription Lettering. Letters for Stone; Shadows; Cast Letters; Raised Letters; Exam- 
ples of Lettering; Gothic; Roman. Examination Plates. 

ABCHXTECTUBE 

HIBTORT OF A&OHITECTXT&E: Ancient Architecture; Egyptian; Assyrian; Grecian: 
Doric, Ionic and Corinthian Orders. Greek Tombs and Theatres; The Acropolis; 
Roman Architecture: Temples; Theatres; Tombs; Triumphal Arches; Medieval Archi- 
tecture: Romanesque; Gothic; English Gothic; Early French 
Styles; Renaissance; Italian; French; Spanish; German; English. 
Classics. European Architecture. American Architecture: Colo- 
nial; Residences; Public Buildings; Churches; Commercial 
Architecture. 

STUDY OF THE ORDERS: The Fire Orders: Tuscan; Doric; Ionic; 
Corinthian; Composite: Character; Proportions; Uses; Typical 
Examples; Parallel of the Orders; Columns; Pilasters; Base; 
Shaft; Capital; Architraye; Frieze; Cornice; Arris; Entecis; 
Triglyphs; Metopes; Volutes; Modules. Proportion of Arches; 
Doorways; Pediments; Windows; Balustrades; Colonnades and Arches. 

WOEKnrO DEAWnrOS: Details of Window Frames for Brick and Wooden Buildings; 
Details of rFaming: Floors; Partitions; Joists and Girders; Sills and Posts; Rafters; 
Attic Floor; Roof. Dormer Construction. Tenon and Tusk Joint. Hanger. Details: 
Bulkhead; Fireplace. Details of Finish; Sliding Doors; Ironwork in Connection 
with Framing. Details of Gutters. 

AEO HITECTUR AL DESIGN: UUlity; Effect; Unity; Grouping; Interiors; Exteriors; 
Orders; Moldings; Greek and Roman Moldings; Pedestals; Arcades; Columns; Pilas- 
ters; Imposts; Balusters; Doors and Windows; Piers; Capitals; Spires; Form and 
Color. Ornament: Greek; Egyptian; Roman; Byzantine; Gothic; Italian; French; 
English. Plans: Rooms; Stairways. Entrance. City and Country Houses; Office 
Buildings: Light; Heating; Ventilation. Churches and Public Buildings. 

BT7ILDIHG ICATERIALS AISTD SUPEBIKTENDENCE: ' Limes; Cements and Mortars: 
Strength; Proportions; Data for Estimating Cost. Stone: Granite; Limestone; 
Marble; SUte; Testing Building Stone. Brick: Paying Brick; Fire Brick; Glazed 
and Enameled Brick; Building Brick. Size; Mortar; Construction of Walls; HoUow 
Walls; Brick Arches; Brick Veneer; Fireplaces. Terra Cotta: Composition and 
Manufacture. Durability; Inspection. Setting and Pointing. Examples of Construe" 
tlon. Iron and Steel: Girders and Lintels; Supports; Bear- 
ing Plates; Chimney Caps, etc. Laths and Plastering. Metal 
Laths; Stucco. Concrete. Superintendence: Necessity for 
Superintendence. Vlsts; Setting out the Bnlldlng; Inspecting 
Material; Inspecting Construction; Costs; Contracts. 

STRENGTH OF ICATERIALS: Stresses and Deformations; Ten- 
sion; Compression; Shear; Factors of Safety; Working 
Stresses. Beams: Simple Beams; Cantilever Beams; Re- 
actions; Bending Moments; Moment of Inertia; Center of 
Gravity; Safe Loads; I-Beams; Deflection; Beams of Uni- 
form Strength; Continuous Beams. Columns: Cross-sections; 
Radius of Gyration; Designing. Torsion: Shafts for Trans- 
mitting Power; Combined Stresses. Testing Timber, Brick, 
Cement, Wrought Iron, Cast Iron and Steel. Resilience: 
Sudden Loads and Impact: Elastic Resilience of Beams. 
Tension, Compression, Shear and Torsion. 

FOVHDATIOHS: Staking Out. Excavation; Loads; Artificial 
Foundations; Timber; Piles; Bearing Power; Cofferdam; 
Wrought Iron; Cast Iron; Blast Furnace Slag; Retaining 

wslls; Concrete; Mixing; Laying; Compressive Strength; Period of Repose; Varia- 
tions of Proportions. Shoring; Needling; Bracing. 

KASONRT: Classes of Masonry; Culverts; Wing WalU; Pointing; Grouting; Freezing; 
Brick Masonry. Cement: Hydraulic; Natural; Portland; Characteristics of Portland 
Cement; Testing; Effect of Age; Quick and Slow Set; Specifications; Mortar; Pro- 
portions; Sand; '^ater; Strength of Mortar; Shearing, Compressive and Tensila 
Strength; Effect of Frost; Permanency; Data; Spedflcatlons. 
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OABPEHTET AND 70IHEBT: Timber; Shake; Knots; Quarter Sawing; Seaaonlns; 
Kinds of Wood: Uses. Framed Stmctnres: Joints; SUls; Posts; Stnds; Bridging; 
Flooring; Partitions; Lathing; Trussed PartlUoAs. Boofs: Jack Bafters; Hip and 
Valley; Mansard; Qables; Gonstmctlon of BoofS: Shingles; Flashing. Balloon 
Framing. Siding; Verandas; Arches; Gelling. Joinery: Joints; Tongue and Groove; 
Dovetail; Dowel; Mortise and Tenon; Keys. Interior Work: Wainstets; Paneling; 
Door Making; Sliding and Folding Doors; Windows: Sashes; Glass. Splayed Work. 
Bending Wood: Veneering. Blinds; Hinges;. Interior Finish. 

BTAIB BTTILDIHO: MateriaU; Terms: Classlflcatlon. Gonstmctlon: Treads; Blsers; 
Stringers: Steps and Platform; Molding; Balustrades: Hand Balls. Straight Stair* 
ways; Winding Treads; Winders. Open and Closed Stringers; 
Gurved Stringers. Quarter-Turn Winding; Half -Turn Plat^ 
form. Winding Stairways; Circular Stairways. 

OBAFHIO STATICS: Force Triangle; Polygon; Conditions of Bqol- 
librium; Stresses in Truss, in Polygonal Frame; Beactions of 
Beams; Concentrated Loads; Uniform Loads; Overhanging 
Beams. Boof Trusses: Dead and Snow Loads; Stresses; 
Wind Loads; Fixed Ends; Truss with One End Free. Ab- 
breviated Methods for Wind Stress; Complete Stresses for a 
Triangular Truss; Ambiguous Cases. Unaymmetrical Loads 
and Trusses. Str esses ; Design Plate Girders. 

STEEL COKSTBTTOnOir: Blemente and Functions of Frame- 
work; Use of Handbooks; Boiled Shapes; Tables. Beams: 
Loads; Effect of Openings; Commercial and Practical Con- 
siderations in Design. Columns: Connections; Shapes; Se- 
lection; Calculation of Section; Tables: Use of Concrete 
Steel Colunms. Trusses: Types; Determination of Loads; 

Shipping and Erection. Details of Framing: Connections of Beams to Girders and 
Columns; Plate and Box Girder Connections; Column Caps and Bases; Boof Detells. 
Shop Drawings: Processes of Manufacture; Conventions; Mill and Shop Invoices; 
Checking; Detells of Work. High Building Construction: Steel Skeleton; Limiting 
Helghte; Laws; Effect of Wind. Portel. Knee and Diagonal Bracing. Vibration; 
Column Loads. Mill Construction: Beqnirements of Underwriters; Slow Burning Con- 
struction; Steel; Details of Connections. Tjpe» of Construction. 

nSE PBOOFIKO: Material; Parte to be Protected; Choice of Material; Use of Material; 
Floor and Roof Arches; Comparison of Terra Cotta and Concrete Steel; Expanded 
Metel; Tests; Suspended Ceilings; Furring; Partitions; Col- 
nmii Coverings; Fire-Besistlng Wood; Paint; Metel Cover- 
ings; Belation of Construction to Architect's Design. Bela- 
tlon of Construction to Strength of Steel Frame. 

00BTRACT8 AND BPEGIFICATIOHS: Classes; Drawing Up; 
Leak; Clauses: Subletting: Assignment. Failure to Com- 
plete Work; Insolvency: Insurance; Appliances; Disputes; 
Condemned MateriaL Penalties; Cost; Monthly Estimate; 
Final Acceptance; Definition of "Engineer" and "Contractor." 
Specifications: Forms; Clauses; Material; Workmanship; 
Performance; Specifications for Stone Work; Building; Lum- 
.ber; Cement; Mortar; etc. 

HEATINO AND YENTILATION 

BEATERS: Stoves; Furnaces; Steam; Hot Water; Electricity. Furnaces: Location; 
Parte; Direct and Indirect Draft; Pipes and Ducts. Care and Management. Ventila- 
tion: Carbonic Acid; Location of Inlete and Outlete; General Considerations. Heat 
Loss from Buildings. B. T. U. Calculations and Tables. 

STEAM HEATHTO: Radiators; Systems of Piping; Wet and Dry Betums; Valves; Pipe 
Sixes; Indirect Steam Heating: Heatera; Stacks: Ducts; Wall Box; Care of Systems. 
Exhaust Steam Heating: Beduclng Valves; Grease Extractor; Exhaust Head; Pumps 
and Traps; Paul System; Plenum Method; Efficiency of Heaters; Fans; Factory Heat- 
ing; Temperature Begulators. 

EOT WATER HEATINO: Radiating Surface; Piping; Expansion Tank; Distribution; 
Valves and Pipes; Location of Badlators. Indirect Hot Water Heating: Heaters; Pipe 
Connections and Sixes; Care of Hot Water Heaters. 

TEVTILATIOH OF BUILDIKOB: Choice of Systems; Calculations, and Hints for Heating 
and Ventilating School Houses, Theatres, Apartment Houses, Greenhouses, Factories, etc. 

PLVHBINO 

FIXTURES: Bath Tubs; Water Olosete; Lavatories; Bowls; Sinks; Traps; Pipes; 
Vente; Connections; Sewers and Cesspools. Plumbing: Connections for Bath Boom. 
Kitchen Sink Connections. Plumbing Dwelling Houses, Apartment Houses, Bailroad 
Stetlons, School Houses, 'and Factories. Testing and Infection. 
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DOMEflTIO WATER BITPPLT: Frlctioii In Pipes; Pipe lining; Pumps; Hydnnllc Bam; 
Klt(±en Boiler; GolU; Water-Back Ck^nnectiona; Glrcnlatlon Pipea; Lanndry Bollera; 
Boilers with Steam Ck>lU; Temperature Regulators. 

SEWAGE; Systems; Ck>nsl<leratlonB OoTemlng Obolce. Design and Gonstructlon: Topog- 
raphy; Manholes; Grades; Flushing; House Gonnectlons; Ventilation; Catch Baains; 
Pumping Stations. Purification; Sedimentation; Chemical Precipitation; Irrigation; 
Intermittent Filtration. 

GAB FITTIHG! Pipes; Meters; Fittings; Joints; Risers; Location of Pipes; Testing 
Gas Pipes. Gas Fixtures: Burners: Ba tawing; Fishtail; Bunsen; Argand; etc. 
Chandeliers. Globes and Shades. Heating and Cooking by Gas. Automatic Hot-Water 
Heaters. Gas Meters: Position; DiaU; Beading. Gas Machines. 

ICATHEKATICS 

ALOEBBA, SEOKKCBT, 



TMOOHOlOniT A1II> LOeAUIHia ' "= BWOWn PAGE 1» 



! 



ASCmTECTURAL ENGINEERING 

Prepared for Architects, Engineers, Contractors and Draftsmen who 
wish an Intelligent knowledge of Structural Iron Work and FIreproofing 
as applied to Modern Office Buildings. 



INSTRUCTION PAPERS IN THE COURSE 

Arithmetic Part I. Mechanics Part I. 

Arithmetic Part II. Mechanics Part II. 

Arithmetic Part III. Trigonometry and Logarithms. 

Elementary Algebra and Men- strength of Materials Part I. 

snratlon. Strength of Materials Part II. 

Geometry. Foundations. 

Mechanical Drawing Part I. Masonry Ck>n8tractlon Part I. 

Mechanical Drawing Part II. Masonry Construction Part II. 

Freehand Drawing. Statics. 

Mechanical Drawing Part III. Steel Construction Part I. 

Mechanical Drawing Part IV. Steel Construction Part II. 

Algebra Part I. Steel Construction Part III. 

Algebra Part II. Steel Construction Part IV. 

Perspective Drawing. Flreprooflftg. 

Tuition $55.00. Payable Monthly 



SYNOPSIS OF COURSE 

ABITHHEHC 

rUSDAMEVTAL PB00E88ES: Units; Numbers; Concrete and Abstract; Like and Unlike. 
Notation; Numeration; Value; Arabic and Boman Numerals; Addition; Subtraction; 
Multiplication; Division; Factoring; Cancellation. 

nAOnOVS: Deflnitlons; Proper and Improper Fractions; Bednctlon of Fractions; Least 
Common Multiple; Least Common Denominator; Addition, Subtraction; Multiplication 
and Dirision of Fractions. 

DECIMALS: Deflnitlotts; System of Notation; Addition; Subtraction; Multipllcatioii and 
Dirision of Decimals; Symbols of Aggregation. 

PaSOEVTAOS: Deflnitlons; Decimals; Fractions and Percentage. PercMitage; Bat«s 
Base. Gain or Loss; Bales. 
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DSVOXZVATE VU1IBBS8: Bedoetkm of Denomlmite Nnmben; htueu Ifeasim; flqnare 
Measure; Cable Measore; MeMores of Welfht: ATolrdnpols; Troy; Apothecarlee'; 
Surveyers' Measure; Liqaid Measure; Dry Measure; Measures of Money; Measures of 
Time. Operations with Denominate Numbers. 

nryOLUnOV AVD ETOLUTIOK: Bzponents; Powers; Badlcal Sign; Square Boot; Cube 
Boot. Boots of Fractions; Boots other than Square and Cube. 

BATIO AVD PBOPOBTIOV: Antecedent; Consequent; Bztremes and Means; Bules for 
SolTlng Examples In Simple Proportion. 

ELEHENTABT ALOEBKA AND MENSXniATION 

ALGEBBA: Use of Letters; Addition; Subtraction; MultipUcatlon; Dlilsion. Cancel- 
lation: Simple Equations; Transposittons; Substituting in Equations and Formulas; 
Finding Values of Unknown Quantities. 

XZVSUBATIOV: Definitions; lines; Angles; Polygons; Circles; Sectors; Segments; 
Measurement of Angles, Triangles, Bectangles, Trapesolds, Hexagons, Circles. Volumes 
and Surfaces of Prl«ns, Cylinders, Pyramids, Cones, Frustums of Cones and Pyramids. 
Sphere. Practical Problem: Measurement of Steam Space in a Horiiontal Multitubular 
BoUer. 

OEOMETBT 

DEFXHZTZ0V8: Principles; Axioms; Abbreriations. Angles: Acute; Obtuse Comple- 
mentary; Supplementary; etc. Parallel Lines ; Axioms. 

FUHSAXEHTAL THE0BEM8: Plane Figures; Polygons: Equilateral and Equiangular. 

Quadrilaterals; Circles; Measurements of Angles; Similar Figures; Trapesiom; 

Trapeiold; Parallelogram; Rectangle; Square; Rhomboid; Rhombus. Ratio and 

Proportion. Terms; Alternation; Inversion; Composition and Division. The Circle: 
Theorems; Area; Circumferance, etc 

^nm.Att P0LT00V8: Definitions. Theorems. Areas of Miscellaneous Figures; Equira* 
lent Polygons: Rectangles, Parallelograms, etc. 

PBOBLEMB 07 OOVBTBUOTZOV: Twenty-nine problems in Construction of Plane Figures. 

MECHANICAL DKAWINO 

XySTBVMEHTS AND MATEBIAL8: Drawing Paper; Board; Pencils; T-Squares; Tri- 
angles; Compasses; Line Pens; Scales; Irregular Curves; Lettering Plates; Exercises 
In Line Work. 

GEOMETBIOAL DBAWIVO: Lines; Angles; Triangles; Quadrilaterals; Parallelograms; 
Rhombus; Pentagon; Hexagon; Circles; Measurement of Angles. Solids; Prisms; 
Pyramids; Cylinders; Cones; Frustums; Spheres. Ellipse; Parabola; Hyperbola; 
Cyck>ld and Involute Curves. Plates: Twenty-Eight Problems In Geometrical Drawing. 

PBOJECnOVS: Orthographic: Plan and Elevation; Projection of Points, lines. Surfaces 
and Solids. Third Plane of Projection; True Length; Shade Lines; Light and Dark 
Surfaces. Intersections and Developments; Intersections of 
Planes with Cones and Cylinders; Development of Prisms, 
Cylinders, Cones, etc. Development of Elbow. Isometric; 
Isometric Axes; Cube; Cylinder; Directions of Bays of 
Light. Plan and Elevation of Pentagonal Pyramid. Verti- 
cal and Horiiontal Projections. Oblique Projections: Dif- 
ference between Oblique Projection and Isometric. Shade 
Lines; Co-ordinates. Isometric of House, Box, etc. Oblique 
Projection of Crank Arm. 

IIVE SHADnrO AVD LETTEBDIG: Gradations of Light and c- 

Shade on Curved Surfaces; Shading Cylinders, Cones, Spheres, . 

etc. Sixes and Spacing of Letters; Gothic and Roman o 

Alphabets; Architectural Letters; Titles for Working Draw- ^ 
lugs. Plates. 

WOBXnrG DBAWXVGS: Lines: Full; Invisible; Shade; Cen- 
tre; Extension; Dimension. Location of Views; Cross Sec- 
tions; Crosshatching; Dimensions; Finished Surfaces; Ma- 
terial; Conventional Representations of Screw Threads. Bolts 
and Nuts. Methods of Drawing Hexagonal and Square Nuts. 
Threads in Sectional Pieces; Broken Shafts. Columns, etc. 

Tables of Standard Screw Threads, Bolts and Nats. Scale Drawing; Assembly Draw- 
ing; Blue Printing; Formulas for SoluUons for Blue-Print Paper. Plates. 

XECHAinCS 

PBOPEBTIES OF MATTEB: Atoms and Molecules; Solids; Liquids; Gases; Extenslbll- 
m; Impenetrability; IndestmctiblUty ; InertU; DivlslbiUty; Porosity; HardnsM; 
Tenacity; BritUeness; Malleability; Ductility. 
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KOTZOir, VELOCITT AND FORCE: MomentDm: Newton's Laws; Parallelocnim of Forces; 
Force Diagrams. Center of Qrayitj; Falling Bodlet; Projectiles; The Pendulum: 
Kinetic and Potential Energy; Centrifugal Force. 

PBZV0IPLE8 OF MAOHIKES: Levers; Pnllejs; Inclined Planes; Wedges; Screws; 
Laws of Friction; CoefTicients of Friction. Tooth Gears: Spur; Worm; Bevel; 
Helical; Belt, Wire and Rope Gearing. Velocity Ratio; Horse Power Transmitted; 
etc. ^ 

BTHEV6TH OF MATESIAB: Cohesion; Adhesion; Oapillarity; Stress; Deformation; 
Elastic Limit; Breaking Strength; Coefficient- of Elasticity; Tension; Compression; 
Shear; Torsion; Factor of Safety; Working Stress. Strength of Pipes and Cylinders; 
Strength of Beams and Columns; Moment of Inertia; Diagrams and Formulas. 



Density; Specific Gravity; 
Pressure Dams and Gates; 



HTDR0BTATI08: 
Press; Head; 
bines. 

PHETJICATICS: Barometers; Mariotte's Law; Suction Pumps. 



Hydrometers; Pressure of Fluids; Hydraulic 
Coefficients of Flow; Water Motors; Tu«* 



ABCHITECTXrBE 



BXriLDnrG materials and BTTPERINTEHDENOE: Limes; Cements and Mortars; 
Strength; Proportions; Data for Estimating Cost. Stone: Granite; Limestone; 
Marble; Slate; Testing Building Stone. Brick: Paving Brick; Fire Brick; Glased 
and Enameled Brick; Building Brick. Size: Mortar; Construction of Walls; Hollow 
Walls; Brick Arches; Brick Veneer; Fireplaces. Terra Cotta: Composition and 
Manufacture. Durability; InspecUon. Setting and Pointing. Examples of Construc- 
tion. Iron and Steel: Girders and Lintels: Supports; 
Bearing Plates; Chimney Caps. etc. Laths and Plaster- 

"o-3a ing. Metal Laths; Stucco. Concrete. Superintendence: 

Necessity for Superintendence. Visits. Setting out the 
Building; Inspecting Material; Inspecting Construction; 
Costa; Contracta; Clauses. 

STRENGTH OF MATERIALS: Stresses and Deformations; 
Tension; Compression; Shear; Factors of Safety; Work- 
ing Stresses. Beams: Simple Beams; Cantilever Beams; 
Reactions; Bending Momenta; Moment of Inertia; Center 
of Gravity; Safe Loads; I-Beams; Deflection; Beams of 
Uniform Strength; Continuous Beams. Columns: Cross- 
sections; Radius of Gyration; Designing. Torsion: 
Shafts for Transmitting Power; Combined Stresses. 
Testing Timber, Brick. Cement, Wrought Iron, Cast Iron, 
and Steel. Resilience: Sndden Loads and Impact: Elas- 
tic Resilience of Beams, Tension, Compression, Shear and 
Torsion. 

FOUNDATIONS: Staking Out. Excavation; Loads; Arti- 
ficial Fonndations; Timber; Piles; Bearing Power; Cof- 
ferdam; Wrought Iron; Cast Iron; Blast Furnsce Slag; Retaining Walls; Concrete; 
Mixing; Laying; Compressive Strength; Period of Repose; Variations of Proportions. 
Shoring; Needling; Bracing. 

MA80NRT: Classes of Masonry; Oulverta; Wing Walls; Pointing; Grouting; Freezing; 
Brick Masonry. Cement. Hydraulic; Natnral; Portland; Characteristics of Poriland 
Cement; Testing; Effect of Age; Qnlck and Slow Set; Specifications; Mortar; Pro- 
portions; Sand; Water; Strength of Mortar; Shearing. Compressive and Tensile 
Strength; Effect of Frost; Permanency; Data; Specifications. 

GRAFHIO BTATIOB: Force Triangle; Polygon; Conditions of 
EqniUbrlnm; Stresses in Truss, in Polygonal Frame; Re- 
actions of Beams; Concentrated Loads; Uniform Loads; 
Overhanging Beams. Roof Trusses: Dead and Snow 
Loads; Stresses; Wind Loads; Fixed Ends; Truss with 
One End Free. Abbreviated Methods for Wind Stress; 
Complete Stresses for a Triangular Trust; Ambiguous 
Cases. Unsymmetrical Loads and .Trusses. Stresses; 
Design Plate Girders. 

8TEEL OONBTRTTOnON: Blementa and Functions of Frame- 
work; Use of Handbooks; Rolled Shapes; Tables. Beams: 
Loads; Effect of Openings; Commercial and Practical 

Considerations in Design. Columns: Connections; Shapes; Selection; Calculation of 
Section; Tables; Use of Concrete Steel Columns. Trusses: Types; Determination of 
Loads; Shipping and Erection. Details of Framing: Connections of Beams to Girders 
and Columns; Plate and Box Girder Connections; Column Caps and Bases; Roof De- 
tails. Shop Drawings: Processes of Manufacture; Conventions; Mill and Shop In- 
voices; Checking; Details of Work. High Building Construction: Steel Skeleton; 
Limiting Helghta; Laws; Effect of Wind. Portal, Knee and Diagonal Bracing. Vlbra* 
tion; Column Loads. Mill Construction: Requirementa of Underwriters; Slow Bom- 
ing Construction; Steel; Details of Connections, ^pes of Oonstroctlon. 
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rXBB VftOOnVG: Material; Parts to be Protected; Cbotce of Material; Uee of Material; 
Floor and Roof Archee; Oomparlaon of Terra Gotta and Concrete Steel; Expanded 
Metal; Testa; Sospended Ceilings; Furring; Partitions; Colamn Coyerings; Fire- 
Bes is t l n g Wood; Paint; Metal Coverings; Relation of Construction to AnAiitect's De- 
slgs- Relation of Oonstmctlon to Strength of Steel Frame., 



CONTRACTORS' AND BUILDERS' COURSE 

This course Is designed to give a practical knowledge of the Construc- 
tion of Large Buildings, together with Mechanical Drawing. 



INSTRUCTION PAPERS IN THE COURSE 

Aritbmetlc Part I. Masonry Part II. 

Arithmetic Part II. Carpentry and Joinery Part I. 

Arithmetic Part III. Carpentry and Joinery Part II. 

Elementary Algebra and Men- Sheet Metal Work Part I. 

snration. Sheet Metal Work Part II. 

Geometry. Metal Roofing. 

Mechanical Drawing Part I. Cornice Work. 

Mechanical Drawing Part II. Electric Wiring. 

Mechanical Drawing Part III. Electric Lighting. 

Mechanical Drawing Part lY. Heating and Ventilation Part L 

Architectural Drawing Part I. Heating and Ventilation Part II. 

Architectural Drawing Part II. Heating and Ventilation Part III. 

Bnilding Superintendence Part I. Plunit)lng Part I. 

Building Superintendence Part II. Plumbing Part II. 

Strength of Materials Part I. Contracts and Specifications. 

Strength of Materials Part II. Legal BelaUons. 
Masonry Part I. 

Tuition $55.00. Payable Monthly. 



SYNOPSIS OF COURSE 

ABITHMETIC 

FUHDAXSHTAL PB00E88E8: Units; Nambers: Concrete and Abstract; like and Unlike. 
Notation; NumeraUon; Value; Arabic and Roman Nomerals; Addition; Subtraction; 
MoltipUcation; Division; Factoring; Cancellation. 

FBAOnOVB: Definitions; Proper and Improper Fractions; Reduction of Fractlona; Least 
Common Mnltiple; Least Common Denominator; Addition, Subtraction, Multiplication 
and Diyislon of Fractions. 

DEGDCAL8: Definitions; System of NoUtion; AddlUon, SubtractioD, MultipUcatlon and 
DiTision of Decimals; Symbols of Aggregation. 

FXSOEVTAOS: Definitions; Decimals; Fractions and Percentage. Percentage; Bate; 
Base. Gain or Loss; Rules. 

DEVOXXVATZ NUllBEBSt Beduction of Denominate Numbers; Ltoear Measure; Square 
Measure; Cubic Measure; Measures of Weight; Ayolrdupois; Troy; Apothecaries'; 
Surrejors' Measure; JLiJquid Measure; Dry Measure; Measures of Money; Measures of 
Time. OperaUons with Denominate Numbers. 

nfYOLUnOK AND EYOLUnOV: Exponents; Powers; Badlcal Sign; Square Boot; Cube 
Boot. Boots of Fractions; Boots other than Square and Cube. 

BATIQ AND PBOPOETION: Antecedent; Consequent; iBxtremes and Means; Bules for 
SolTlng Examples in Simple Proportion. 

ELEMENTABT ALOEBKA AND MENSTTSATION 

ALGEBRA: Use of Letters; Addition; Subtraction; MultipUcatlon; DiTision. CancelU- 
tlon; Simple Equations; Transposition; Substituting in Equations and Formulas; Find- 
ing Values of Unknown Quantities. 

MENST7BATI0N: Definitions: Lines; Angles; Polygons; Circles; 8ecV>rs; Segments; 
Measurement of Angles, Triangles, Rectangles, Trapezoids, Hexagons, Circles. Vol- 
umes and Surfaces of Prisms, Cylinders, Pyramids, Cones, Frustums of Cones and 
Pyramids. Sphere. Practical Problem: Measurement of Steam Space in a Horiaontal 
Moltltabolsr Boiler. 
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OEOMETBT 

DEFXHXTZ0V8: Principles; Axioms; AbbreTlatlons. Angles: Acnte; Obtuse; Oomple- 
mentary; Sapplementaiy; etc. Parallel Lines; Axioms. 

FWDAKEVTAL THXOKBMB: Plane rignres; Polygons; Eiqallateral and EJqaiangnlar. 

Qaadrilaterals; Circles; Measarements of Angles; Similar Figures; Trapesinm; 

Tnpesoid; Parallelogram; Bectangle; Bqoare; Rhomboid; Rhombus. Ratio and 

Proportion. Terms: Alternation; Inversion; Oomposition and Division. The Circle: 
Theorems; Area; Circnmference, etc. 

JtmiliAE POLTOOVSi Definitions. Theorems. Areas of BCisceUaneoos rignres; BqnlTS- 
lent Polygons; Rectangles, Parallelograms, etc. 

PROBLEMS OF OOVBTBVOTZOK: Twenty-nine problems in 'Constmction of Plane Figures. 

MECEAHICAL DEAWINO 

DrSTBinCEVTS AVD 1CATEBZAL8: Drawing Paper; Board; Pencils; T-SQoaree; Tri- 
angles; Compasses; Line Pens; Scales; Irregnlar Carres; Lettering Plates; Bxerdses 
in JAne Work. 

GSOMETRIOAL DBAWZVO: Lines; Angles; Triangles; Qnadrilaterali; Parallelograms; 
Rhombus; Pentagon; Hexagon; Circles; Measurement of Angles. Solids: Prisms; 
Pyramids; Cy linden; Cones; Frustums; Spheres. Ellipse; Parabola; Hyperbola; 
Cycloid and InTolute Carres. Plates: Twenty-Bight Problems in Geometrical Drawing. 

PROJEOnOVS: Orthographic: Plan and Elevation; Projection of Points, Lines, Surf sees 
and Solids. Third Plane of Projection; True Length; Shade Ones; Light and Dark 
Sarfaces. Intersections and Developments: InterKCtlons of 
Plarfes with Cones and Cylinden; Development of Prisms, Cylin- 
den, Cones, etc. Development of Elbow. Isometric: Isometric 
Axes; Cube; Cylinder; Directions of Rays of Light. Plan and 
Elevation of Pentagonal Pyramid. Vertical and Horisontal Pro- 
jections. Oblique Projections: Differance between Oblique Pro- 
jection and Isometric. Shade Lines; Co-ordinates. Isometric of 
Hoose, Box, etc. Oblique Projection of Crank Arm. 

PZIVE SEADOrO AND LETTSEZHG: Gradations of Light and Shade 
on Curved Surfaces; Shading Cylinders. Cones, Spheres, etc. Siaes 
and Spacing of Lettera; Gothic and Roman Alphabets; Architec- 
toral Lettera; Titles for Working Drawings. Plates. 

JWORXDre DRAWIVGS: Lines: Full; Invisible; Shsde; Center; 
^j Extension; Dimension. Location of Views; Cross Sections; Cross- 
hatching; Dimenalons; Finished Surfaces; Material; Convention- 
al Representations of Screw Threads. Bolts and Nuts. Methods 
of Drawing Hexagonal and Square Nuts. Threads in Sectional 
Pieces; Broken Shafts, Columns, etc. Tables of Standard Screw 
Threads, Bolts snd Nuts. Scale Drawing; Assembly Drawing; Blue Printing: Forma- 
las for Solotions for Blue-Print Paper. Plates. 

ABCHITECTXJBE 

WORXnrG DRAWnrGB: Details of Window Frames for Brick and Wooden Buildings; 
Details of Framing: Floora; Partitions; Joists and Olrdere; Sills and Posts; Raftera; 
Attic Floor; Roof. Dormer Construction. Tenon and Tusk Joint. Hanger. Details. 
Bulkhead; Fireplace. Detail of Finish; Sliding Doon; Ironwork In Connection with 
Framing. Details of Gotten. 

BVZLDZVG 1CATESZAL8 AND BUPEBXNTiarDBVOE: Limes; Cements and Mortan: 
Strength; Proportions; Data for Estimating Cost. Stone: Granite; Limestone; 
Marble; Slate; Testing Building Stone. Brick: Paring Brick; Fire Brick; Glased 
and Enameled Brick; Building Brick; Siae; Mortar; Construction of Walls; Hollow 
Walls; Brick Arches; Brick Veneer; Fireplaces. Terra Cotta: Composition and 
Manufacture; Durability; Inspection; Setting and Pointing; Examples of Construc- 
tion. Iron and Steel: Girden and Lintels; Supports; Bearing Plates; Chimney Cape, 
etc. Laths and Plastering. Metal Laths; Stucco. Concrete. Superintendence: 
Necessity for Superintendence. Visits; Setting out the Building; Inspecting Material: 
Inspecting Construction; Costs; Contracts; Clauses. 

8TREHGTH OF ICATEBIALS: Stresses snd Deformations; Tension; Compression; Shear; 

Facton of Safety; Working Stresses. Beams: Simple Beams; Csntilever Beams; 

Reactions; Bending Moments; Moment of Inertia; Center of Grarity; Safe Loads; 

I-Beams: Deflection; Beams of Uniform Strengtti; Conttnuoos Beams. Columns: 
Cross s e ctions; Radios of Gyration; Designing. Torsion: Shafts for lYansmitting 
Power; Combined Stresses. Testing Timber, Brick, Cement, Wrought Iron, Cast Iron 
and Steel. Resilience: Sudden Loads and Impact: Elastic Resilience of 
Tension, Compression, Shear and Torsion. 
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1EA80VBT: OUmm of Mamoit; OolTertt; Wine Walla; Pointing; Gronthiff; FneaAog; 
Brick Maaonry. Cement: Hydraollc; Natnral; Portland; Oharacterlatiea of Portland 
Cement; Teating; Effect of Age; Quick and Slow Bet; Speciflcationa; Mortar; Pro- 
portione; Sand; Water; Strength of Mortar; Shearing. Compreealve and Tenalle 
Strength; Effect of Frost; Permanency; Data; Speciflcattone. 

OASFEVTBT AXD 70XVEBY: Timber; Shake; Knots; Quarter Sawing; Seasoning: 
Kinds of Wood; Uses. Framed Structures: Joints; Sills; Posts; Studs; Bridging; 
Flooring; Partitions; Lathing; Trussed Partitions. Roofs: Jack Bafters; Hip and 
Valley; Manaard; Gables; Gonstmctlon of Boofk: Shingles; Flashing. Balloon 
Framing. Siding; Verandas; Arches; Celling. Joinery: Joints; Tongue and GrooTe; 
Doyetall; Dowel; Mortise and Tenon; Keys. Interior Work: Wainscots; Paneling; 
Door Making; Sliding and Folding Doors; Windows: Sashes; Glass. Spl#yed Work. 
Bending Wood. Veneering. Blinds; Hinges; Interior Finish. 

SHEET METAL WOBE 

SHEET METAL WOBX: Tables; Tools; Methods of Obtaining Patterns; Intsrsectlons 
and Derelopmenta. Approximate Developmenta. Circular Molds. Practical Shop 
Problems: Bathtub, Hip Bath, Funnel Strainer, Pail, Sink Drainer, Ventilator, Elbows 
in Bound, Square and Oral Pipes, Tapering Elbows in Bound and Square Pipes, Tapering 
Elbow Bound to Oval, Bain-water Cut-off, Ttansitlon Piece in Bectangular Pipe, Curred 
Rectangular Chute, Hopper Beglster Box, Tlransition Piece from Bound Base to Round 
Top placed Vertically. Offset Bound to Oral. Threeway 
Brandi Bound to Bpund, Two-branCh Fork Oral to Bound, ^ 

Tapering Flange Around Pipe Passing narough an Inclined . >k^. no-ao 
Roof. Bound Pipe Intersecting Conical Furnace Top; to One ^Iv xS^^ 
Side of Center of Top, Sphere, Ogee Basin, Brewer's Kettle, '((^^Ugt^iK 
Moulded Cap on Stack, Elbows in Heavy Metal, Intersecting [^^^m^^^N. 
Pipes in Boiler Work, Gusset Sheet on Boiler, Scroll Signs In N. I^^^^^V 
Heayy MeUl. X^^^B^ 

METAL ROOmrGt Skylight Work: Tables; Tools; Patterns; ^^^^^hT 

Shapes of Bars and Curbs; Pitch; Hipped; Turrets; Con- j 

seryatory; Photographic; Extension; Louyred. Ventilator; j - — J 

Curb; Hip Bar; Length of Bars. CoTerings: Mensuration; ^/J / / 

Pvparing Sheets; Laying; Base Flashings; Cap Flaihings; \ J^_u X 

Solder; Roof Flashing for Soil Pipes; Standing Seam RooAng: ^^9liL / 

Locking Sheets; Preparing Roof; Bending; Cleats; Seaming; \^^ ^^ ; / 
Finishing; EsTes and Eidge; Counter Flashing; Corrugated , ^ 

BooAng and Siding: Tables; Fastening Wood to Iron; Lay- ^"^ 

Ing a Valley; Flashing Around Chimneys and Smokestack. 
End Wall Flaihlngs. Bldge Bolls; Slidlngs and Awnings; Shapes of Flat Oaslnga« 

ELECTEICITT 

ZLEOTRIO WmiHG: Wire: Coverings; Standard Slses; InsuUtlng. Wire for High 
Voltage; Wire for Light and Power; Grades of Copper; Making Joints; Wiring Light 
Fixtures. Cleats, Casings and Tunnels; Wiring in Walli and Partitions. Standard 
Batteries; Care of Cells; Grouping for Bella. Telephone and Gas Lighting. PnSh 
Buttons; Annunciators; Bella; Gongs and Busaers; Switches; Fuses; Meters; Burglar 
Alarma; Gas Lighters; Furnace Begulators. Wiring Plana: Slses and Location of 
Wires; Betums; Fire Bisks; Protection from Water; Insurance Bules and Begulations. 
Inspectors. 

ELEOTRIO LIGHTHTG: Definitions: Measurement of Candle Power; Bunsen Photometer; 
Incandescent Lamps; Efficiency; Life; Heating; Series Incandescent Lamps. Arc 
Llghta: Principles; Carbons; Operation; Detail Parts. 

9T8TSMS OF DIBTRIBnTZOK: Series: Multiple Series; Parallel and Loop Systems; 
Fseders; Pilot Wires; Three and Five Wire Systems; Alternating Current System. 
Location of Lamps; Horse Power Beqnired for Lighting. Plant: Location and Equip- 
ment. Conductors: Circular Mill OTorhead and Underground Systems. Details. 
Wiring Buildings: Calculations; Allowable Drop of PotentiaL 

HEATDTO AND YENTIIATION 

EEATZVG AKD VKETlLATIOir: Stores; Furnaces; Boilers; Electricity. Ventilation; 
Carbonic Add; Location of Inlets and Outlets; General Considerations. Heat Loss 
from Buildings: B. T. U. Causes of Loss; Calculations and TSblea. 

rVRVAOE HEATIHO: Furnaces; Location; Parts; Direct and Indirect Draft; CoM-Alr 
Box; Pipes, Ducts and Registers. Care and Management. 

STEAM HEATOTG: Radiators; Systems of Piping: Wet and Dry Return; Connectlona; 
ValTes; Pipe Slses. Indirect Steam Heating: Heatera; Stacks and Casings; Dampers; 
Flues and Ducta; Care of Systems. 

HOT-WATER HEATZVG: Heaters; Piping; Expansion Tank; Orerhead Distrnnrtloii; 
Valves and Fittings; Pipe Slses; Location of Radiators. Indirect Hot- Water Heating; 
Sixes of Heaters; Pipe Connections and Slses. 
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ZZEAVBT-STEAM HSATOie: Bedndnc VaWes; Oreaoe Bztractor; Bxhaott Head; Pnmpa 
and Traps; I>nl Sjatem; Plennm Metliod; Bflldency of Heaters; Fans and Blowers; 
Factory Heating; Double-Dnct Systems. Temperature Regnlators. 

TEVTZLATIOV OF B17ILDIV0B: Choice of Systems, Calculations and Hints for Heatlnf 
and Ventilating School Booses, Tlieatres, Apartment Booses, Greenhooses, Factories, etc. 

■TEAK FITTINO: Sapply of Pipe; Catting Pipe; Tools; Making and Packing Joints; 
Flange Unions. 

PLTTMBOra 

FXXTUBEBi Bath Tobs; Water Closets; Urinals; LsTatories; Bowls; Sinks; T^ps; 
Faacets; Soil and Waste Pipes; Connections. Traps and Vents; Fresh-Air Inlets; 
Sewers and Geaipools. 

FLJntSnSQ FOB VABIOUB BUlLDIVOfl: Bath Boom: Location and Connections; Kitchen 
Sink Connections; Plomblng Dwelling Booses; Apartment Booses; Railroad Stations; 
School Booses; Shops and Factories. Testing and Inspection: Bther, Peppermint, 
and Smoke Tests. 



DOXEBTIO WATEB BVPPLT: Friction in Pipes; Pipe Lining; Pomps; Bydraolic Bam; 
Kitchen Boiler; Coils; Water-Back Connections; Circolation Pipes; Laundry Boilers; 
Boilers with Steam Coila; Temperatore Begolators. 

8BWA6E: Systems: Considerations GoTeming Choice. Design and Constroctlon of Sewers: 
Topography; Manholes; Grades; Flashing; Boose Connections; Ventilation; Catch 
Basins; Pumping Stations. Poriflcatlon: Sedimentation; Chemical Precipitation; Ir- 
rigation; Intermittent Filtration. 

eAB FITTIHO: Pipes; Meters; Fitting; JoinU; Biaers; Location of Pipes; Pipe Sises; 
Testing Gas Pipes. Gas Fix tores; Bomers: Batswing; Flahtall; Bonsen; Argand; etc. 
Chandeliers, Globes and Shadea. Beating and Cooking by Gas. Aotomstlc Bot- Water 
Beaters. Gas Meters: Position; Dials; Beading. Gas Machines. 

COHTSACTS AHD SPECIEICATI0H8 

COVTBAOTB: Classes; Drawing Up; Seals; Claoses: Soblettlng: Assignment. Fallore 
to Complete Work; InaolTency; Insorance; Appliances; Disputes; Condemned Material. 
Penalties; Cost; Monthly Estimate; Final Acceptance; Definition of **Bngineer'* and 
''Contractor." Specifications: Forms; Claoaes: Material; Workmanship; Perform- 
ance. Spedflcatlons for Stone Work; Building; Lumber; Cement; Mortar; etc. 



ARCHITECTURAL DRAWING 

A short course prepared for Architects, Draftsmen, Architectural 
Students and thoee desiring a careful training in Drawing and the Prin- 
ciples of Design. 



INSTRUCTION PAPERS IN THE COURSE 

Arithmetic Part I. Mechanical Drawing Part IV. 

Arithmetic Part II. Architectural Lettering. 

Arithmetic Part III. Shades and Shadows. 
Blementary Algebra and Men- Architectural Drawing Part I. 

snraUon. Architectural Drawing Part IL 

Geometry. Perspective Drawing. 

Mechanical Drawing Part I. Rendering. 

Mechanical Drawing Part II. Study of the Orders Part I. 

Freehand Drawing. Study of the Orders Part II. 

Mechanical Drawing Part III. Study of the Orders Part III. 

Tuition $50.00. Payable Monthly. 
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SYNOPSIS OF COURSE 

AEITHHETIC 

rUHDAMENTAL PR00E8BE8: Units; Nnmbera: Ooncrete and Abstract; Like and Unllte. 
Notation; Numeration; Value ; Arabic and Roman Numerals; Addition; Subtraction; 
Multiplication; DlTiaion; Factoring; Cancellation. 

FBACnONS: Definitions; Proper and Improper Fractions; Reductions of Fractions; Least 
Common Multiple; Least Common Denominator; Addition; Subtraction; Multiplication 
and Division of Fractions. 

DECIMALS: Definitions; System of Notation; Addition. Subtraction, Multiplication and 
DlTislon of Decimals; Symbols of Aggregation. Percentage: Definitions; Decimals; 
Fractions and Percentage. Percentage; Rate; Base. Gain or Loss; Rules. 

DEHOMHTATE NXFMBERS: Reduction of Denominate Numbers; Linear Measure; Square 
Measure; Cubic Measure: Measures cf Weight; Avoirdupois; Troy; Surveyors* Measure; 
Liquid Measure; Dry Measure; Measures of Money. 

OnrOLTFTIOV Ain> EyOLUriOV: Exponents; Powers; Radical Sign; Square Root; Cube 
Root. Roots of Fractions; Roots other than Square and Cube. 

RATIO Ain> PROPORTION: Antecedent; Consequent; Extremes and Means; Rules for 
Solving Examples in Simple Proportion. 

ELEHENTABT ALOEBBA Aim KENSTTBAHON 

ALGEBRA: Use of Letters; Addition; Subtraction; Multiplication; Division. Cancella- 
tion; Simple Equations; TranspoJEdtion ; Substituting in Equations and Formulas; 
Finding Values of Unknown Quantities. 

XEVBURATIOV: Definitions: Lines; Angles; Polygons; Circles; Sectors; Segments; 
Measurement of Angles, Triangles, Rectangles, Trapexolds, Hexagons, Circles. Vol- 
umes and Surfaces of Prisms, Cylinders, Pyramids, Cones, Frustums of Cones and 
Pyramids. Sphere. Practical Problem: Measurement of Steam Space in. a Boiler. 

OEOMETBT 

DEFDriTIOVS: Principles; Axioms; Abbreviations. Angles: Acute; Obtuse Comple- 
mentary; Supplementary; etc. Parallel Lines; Axioms. 

FUKDAMEKTAL THEOREMS: Plane Figures; Polygons: Equilateral and Equiangular. 
Quadrilaterals; Circles; Measurements of Angles; Similar Figures; Trapeslum; 
Trapeaold; Parallelogram; Rectangle; Square; Rhomboid; RhoiLbus. Ratio and 
Proportion. Terms: Alternation; Inversion; Composition and Division. The Circle. 

ffrmT.Ait POLTOOKS: Definitions. Theorems. Areas of Miscellaneous Figures; Equiva- 
lent Polygons; Rectangles, Parallelograms, etc. Twenty-nine problems in Construction. 

DBAWINO 

niSTRTJlIENTS AlVD MATERIALS: Drawing Paper; Board; Pencils; T-Squares; Tri- 
angles; Compasses; Line Pens; Scales; Irregular Curves; Lettering Plates; Exercises. 

6E0XETRI0AL DRAWING: Lines; Angles; Triangles; Quadrilaterals; Parallelograms; 
Rhombus; Pentagon; Hexagon; Circles; Measurement of Angles. Solids: Prisms; 
Pyramids; Cylinders; Cones; Frustums; Spheres. Ellipse: Parabola; Hyperbola; 
Cycloid and Involute Curves. Plates: Twenty-Eight Problems in Geometrical Drawing. 

PROJECTIONS: Orthographic: Plan and Elevation; Projection of Points, Lines, Surfaces 
and Solids. Third Plane of Projection: True Length; Shade Lines; Light and Dark 
Surfaces. Intersections and Developments Intersections of 
Planes with Cones and Cylinders; Development of Prisms, 
Cylinders, Cones, etc. Development of Elbow. Isometric; 
Isometric Axes; Cube; Cylinder; Directions of Rays of Light. 
Plan and Elevation of Pentagonal Pyramid. Vertical and 
Horisontal Projections. Oblique Projections; Difference be- 
tween Oblique Projection and Isometiic. Shade Lines. 

WORKING DRAWINGS: Lines: Full; Invisible; Shade; Cen- 
ter; Extension; Dimension. Location of Views; Cross 
Sections; Crosshatching; Dimensions; Finished Surfaces; 
Material; Conventional Representations of Screw Threads. Bolts and Nuts. Methods 
of Drawing Hexagonal and Square Nuts. Threads in Sectional Pieces; Broken Shafts, 
Columns, etc. Tables of Standard Screw Threads. Bolts and Nuts. Scale Drawing; 
Assembly Drawing; Blue Printing. 

PERSPECTIVE DRAWING: Station Point; Picture Plane; Ground Line; Horixon; Line of 
Measures; Axis; Vertical Trace; Horisontal Trace; Bird's-eye View; Worm's-eye 
View; Vanishing Points. Projections: Planes; Notation. Problems Involving Per- 
spective of Points, Lines and Planes. Revolved Plan; lines of Measure; Diagrams; 
Revolved Plan and Elevation; Systems of Lines and Planes; Visual Ray; Method of 
Perspective Plan; Curves; Apparent Distortion-; Choice of Position of StaUon Point. 
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SHADES AVD SHADOWS t Prindplefl mud Notation; Shadows of Pointi, Llnet and 
Planes. Co-ordinate Planes; X^lnes on More Than One Surface. Choosing Ground Line. 
Problems: Shadows of Prism; Pedestal; Chimney on Boof; Bail on Steps; Cone; 
Cylinder. Auxiliary Planes; Shadow of Spherical Hollow; Shadow of Scotia. Planes 
of Light; Shadow. of a Sphere; Shadow on Pediment Moulding. Short Methods: 
Shadows of Points; Lines Parallel and Perpendicular to Co-ordinates Planes. Shadows 
on Inclined Planes; on Planes Parallel and Perpendicular to Co-ordinate Planes. Shade 
and Shadow of Cylinder; of Line Moulding; on Intrados of Circular Arch; of Spherical 
Hollow and Niche; of Sphere; of Torus. 

RENDEBIlfO: Kinds of Drawing. Materials Used in Rendering: Pens; Ink; Paper. 
Examples Showing Common Faults. Values; Lighting; Color of Material; Rendering 
by Shadows Only. Accent. Pencil Work. Suggestions and Cautions. Drawings. 

FREE HAND DRAWING: Paper; Pencils; Drawing Board. Difference between a Draw- 
ing and a Photograph. Lines and Surfaces. Flat Ornament: Anthemla; Frets; 
Mosaics; Stained Glass; All Over Patterns. Light and Shade: Value Scale; Form 
Drawing; Point of View; Value Drawing; Point of 
View of Painter. Geometric Solids. Carred Ornament: 
Rosettes; Greek. Roman and Bysantine Acanthus; Ionic; 
Corinthian and Gothic Capitals; Benalssance Pilaster. 

AROHITEOTTrRAL LETTERINa: Office Lettering; Purpose; 
Relative Slses and Shapes of Letters for Titles; Forms and 
Proportions of Various Alphabets. Skeleton Letters. 
Composition and Spacing: Title Page; Lettering Plans and 
Working Drawings. Inscription Lettering. Letters for 
Stone; Shadows; Cast Letters; Raised Letters; Examples 
of Lettering; Gothic; Roman. Examination Plates. 

STXTDT OF THE ORDERS: The Five Orders: Tuscan; Doric; 
Ionic; Corinthian; Composite. Character; Proportions; 
Uses; Typical Examples; Parallel of the Orders; Col- 
umns; Pilasters; Base; Shaft; Capital; Architrave; 
Friese; Cornice; Arris; Entecls; Trlglyphs; Metopes; 
Volutes; Modules. Arches; Doorways; Pediments; Win- 
dows; Balustrades; Colonnades and Arches. 
AROmTEOTTOAL DESIGN: Utility; Effect; Unity; Grouping; Interiors; Exteriors; 
OWers, Moldings; Greek and Roman Moldings; Pedestals; Arcades; Columns; Pilas^ 
ters; Imposts; BAlusters; Doors and Windows; Piers; Capitals; Spires; Form and 
Color. Ornament: Greek; Egyptian; Roman; Bysantine; Gothic; Italian; French* 
Bngllah. Plans: Rooms; Stairways. Entrance. City and Country Houses; Office 
Buildings: Light; Heating; Ventilation. Churches and PubUc Buildings. 



CARPENTERS^ COURSE 

Prepared for Carpenters and Contractors engaged in Dwelling IHouse 
Work. It aims to aid the student in reading drawings and making at- 
tractive sketclies for clients. It teaclies tlie principles of Planning, 
Strength of Materials, Framing, Estimating, etc. 



INSTRUCTION PAPERS IN THE COURSE 

Arithmetic Part I. Mechanical Drawing Part IV. 

Arithmetic Part II. Architectural Drawing Part I. 

Arithmetic Part III. Architectural Drawing Part II. 

Elementary Algebra and Men- Perspective Drawing. 

suration. Masonry Construction Part I. 

Geometry. Masonry Construction Part II. 

Mechanical Drawing Part I. Strength .of Materials Part I. 

Mechanical Drawing Part II. Strength of Materials Part II. 

Freehand Drawing. % Carpentry and Joinery Part I. 

Mechanical Drawing Part III. Carpentry and Joinery Part II. 

Stair Building. 

Tuition $40.00. Payabis Monthly. 

134 



Digitized by 



Google 



SYNOPSIS OF COURSE 
ABITHHETIC 

rUSDAXEHTAL PROOESSEfl: UnitB; Nmnben : Ooncrete and Abstract; Like and Unlike. 

Notation; Nameratlon; Value; Arabic and Soman Nnmerala; Addition; Snbtractlon; 

Multiplication; Dirlalon; Factoring; Cancellation. 
FBAOnbVS: Deflnltlona; Proper and Improper Fraction! ; Bednctlon of I^ctlona; Least 

Common Multiple; Least Common Denominator; Addition, Subtraction; MnltlpUcatlon 

and DiTlslons of Fractions. 
DEODCALfl: Definitions; . System of Notation; Addition, Sabtractlon, MultlpUcatlon and 

Dlrlslon of Decimals; Symbols of Aggregatloo. 
PEEOEVTAOE: Definitions; Decimals; Fractions and Percentage. Percentage; Bate; 

Base. Qaln or Loss; Rules. 
DEHOMXVATE VUIIBEBB. Bednctlbn of Denominate Numbers; Linear Measure; Square 

Measure; Cubic Measure; Measures of Weight: Avoirdupois; 1^7 ; Apothecaries*; 

Surreyors' Measure; Liquid Measure; Dry Measure; Measuree of Money. 
DrYOLTJTIOK AVD EYOLTFTIOK! Exponents; Powers; Radical Sign; Square Root; Cube 

Root. Roots and Fractions; Boots ojther than Square and Cube. 
RATIO AEB PBOFOBTIOV: Antecedent; Consequent; Extremes and Means; Bules for 

Solving Examples In Simple Proportion. 

ELEMEirrAKT ALOEBBA ASB MEHSXTBATION 

ALOEBBA: Use of Letters; Addition; Subtraction; Multiplication; Division. Cancella- 
tion; Simple Equations; Transposition; Substituting In Equations and Formulas; 
Finding Values of Unknown Quantities. 

XENBUBATIOK: Definitions: Lines; Angles; Polygons; Circles; Sectors; Segments; 
Measurement of Angles, Triangles, Rectangles, Trapeaoids, Hexagons, Circles. Vol- 
umes and Surfaces of Prisms, Cylinders, Pyramids, Cones, Frustums of Cones and 
Pyramids. Sphere. Practical Problem: Measurement of Steam fopace In a Boiler. 

OEOUETET 

DEFnrXTIOES: Principles; Axioms; Abbreviations. Angles: Acute; Obtuse Comple- 
mentary; Supplementary; etc. Parallel Lines; Axioms. 

FUEDAXEVTAL THE0BEX8: Plane Figures; Polygons: Equilateral and Equiangular. 
Quadrilaterals; Circles; Measurements of Angles; Similar Figures; Trapeslum; 
Trapesold; Parallelogram; Bectangle; Square; Rhomboid; Rhombus. Batlo and 
Proportion. Terms; Alternation; Inversion; Composition and Division. The Circle: 
Theorems: Area; Circumference, etc. 

unnT.Ait POLTOOES: Definitions. Tbeerems. Areas of Miscellaneous Figures; Equiva- 
lent Polygons: Bectangles, Parallelograms, etc. Twenty-nine problems In Constmetton. 



XECHAHICAL DBAWIHO 



vo^-ar-cuaM.'VtMO»fiu»v- 



DTBTBtniEVTS AED KATEBXAL8: Drawing Paper; Board; 
Pencils; T-Squares; Triangles; Compasses; Line Pens; 
Scales; Irregular Curves; Lettering Plates; Exercises. 

6E0XETBIGAL DBAWIN6: Lines; Angles; Triangles; Quadri- 
laterals; Parallelograms; Rhombus; Pentagon^ Hexagon; 
Circles; Measurement of Angles. Solids: Prisms; Pyramids; 
Cylinders; Cones; Frustums; Spheres. Ellipse; Parabola; 
Hyperbola; Cycloid and Involute Curves. Plates. 

PB07E0TI0E8: Orthographic: Plan and Elevation; Projection of 
Points, Lines. Surfaces and Solids. Third Plane of Projection; 
True Length; Shade Lines; Light and Dark Surfaces. In- 
tersections and Developments: Intersections of Planes with 
Cones and Cylinders; Development of Prisms, Cylinders. Cones, 
etc. Development of Elbow. Isometric: Isometric Axes; 
Cube; Cylinder; Directions of Bays of Light. Plan and 
Elevation of Pentagonal Pyramid.' Vertical and Horisontal 
Projections: Oblique Projections: Difference between Oblique 
and Isometric. Shade Lines; Coordinates. 

IJHE SHADIVG AEB LETTEBZVG: Oradatlonfl of Light and 

Shade on Curved Surfaces; Shading Cylinders, Cones, Spheres, etc. SIses and Spadnff 
of Letters; Gothic and Boman Alphabets; Architectural Letters; Titles for Drawings. 

WOBKZEO DBAWnrOB: Lines: Full; Invisible; Shade; Center; Extension; Dimension. 
Location of Views; Cross Sections; Crosahatching; Dimensions; Finished Surfaces; 
Material; Conventional Bepresentations of Screw Threads, Bolts and Nuts. Methods 
of Drawing Hexagonal and Square Nuts. Threads in Sectional Pieces; Broken Shafts, 
Columns, etc. Tables of Standard Screw Threads, Bolts and Nuts. Scale Drawing; 
Assembly Drawing; Blue Printing; Formnlas for Blue-Print Paper. Plates. 
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PERSPECTIVE DBAWING 



TEBOST AXD BZFZVZTIOHB: BtatloB Point; Picture Plane; Gnmnd line; Horlson; 
Line of Mearares; Axis; Vertical Trace, Hortaontal Trace; Bird's-eye View; Worm's- 
eje View; Vaniahlnc Point of Hortaontal liinee; VanUlilnff Point of Vertical Ldnea; 
Vanlaiiing Point of Oblique Idnei. 

PEBSPEOTTTE AVD PROJEOTIOVS: Axioms; Planea; Notation; Problems InTolylng 
Points, Lines, Planes and Vanishing Points. ReToWed Plan: Lines of Measure; 
Vanishing Points; Diagrams; ReTolred Plan and Eleratlon; Systems of lines and 
Planes: Visual Bays; PerspectlTe Diagram. 



PA&ALLEL OE OVE-POIHT PEB8PE0TIVE: Method of PerspectlTe Plan; Ourres; 
parent Distortion, Choice of Position of Station Point. Plates. 



Ap. 



ABCEITECT1TBE 




B17XLDIV0 KATEBTAIB AVD BUPEBUTEEDEirGE: Limes; Cements and Mortars: 
Strength; Proportions; Data for Estimating Cost. Stone: Granite; Limestone; 
Marble; Slate; Testing Building Stone. Brtck: Paring Brick; 
Fire Brick; Qlaaed and Enameled Brick; Building Brick. Siae; 
Mortar; Construction of Walls; Hollow Walls; Brick Arches; 
Brick Veneer; Fireplaces. Terra Cotta: Composition and Manu- 
facture. Durability; Inspection. Setting and Pointing. Ex- 
amples of Construction. Iron and Steel: Girders and Lintels; 
Supports; Bearing Plates; Chimney Caps, etc. Laths and 
Plastering. Metal Laths; Stucco. Concrete. Superintendence: 
Necessity for Superintendence. Visits, Setting out the Building; 
Inspecting Material; Inspecting Construction; Costs; Contracts; 
Clauses. 

WOBXnrO DBAWnrGS: DeUlls of Window Frames for Brick and 
Wooden Buildings; Details of Framing;: Floors; Partitions; Joists and Girders; Sills 
and Posts; Rafters; Attic Floor; Roof. Dormer Construction. Tenon and Tusk 
Joint. Hanger. Details: Bulkhead; Fireplace. Details of Finish; Sliding Doors; 
Ironwork in Connection with Framing. Details of Gutters. 

ABOHITEOTirBAL DE8IGV: Utlity; Effect; Unity; Grouping; Interiors; Exteriors; 
Orders; Moldings; Greek and Roman Moldings; Pedestals; Arcades; Columns; Pilas- 
ters; Imposts; Balusters; Doors and Windows; Piers; Capitals; Spires; Form and 
Color. Ornament: Greek; Egyptian; Roman; Bysantine; Gothic; Italian; Frehch; 
English. Plans: Rooms; Stairways. Entrance. City and Country Houses; Office 
Buildings: Light; Heating; Ventilation. Churches and Public Buildings. 

BTBEVGTH OF MA^rtFSBTALfl: Stresses and Deformations; Tension; Compression; Shear; 
Factors of Safety; Working Stresses. Beams: Simple Beams; CantileTer Beams; 
Beactions; Bending Momenta; Moment of Inertia; Center of Gravity; Safe Loads; 
I-Beams; Deflection; Beams of Uniform Strengtii; Continuous Beams. Columns: 
Cross-sections; Radius of Gyration; Designing. Torsion: Shafts for Transmitting 
Power; Combined Stresses. Testing Timber, Brick, Cement. Wrought Iron, Cast Iron 
and Steel. Resilience: Sudden Loads and Impact: Elastic Resilience of Beams. 
Tension, Compression, Shear and Torsion. 

OABPEVTBT AVD JODTEBT: Timber; Shake; Knots; Quarter Sawing; Seasoning; 
Kinds of Wood; Uses. Framed Structures: Joints; Sills; Posts; Studs; Bridging; 
Flooring; Partitions; Lathing; Trussed Partitions. Roofs: 
Jack Rafters; Hip and Valley; Mansard; Gables; Construc- 
tion of Roofs: Shingles; Flashings. Balloon Framing. Sid- 
ing; Verandas; Arches; Ceiling. Joinery: Joints; Tongue 
and Groore; Doretail; Dowel; Mortise and Tenon; Keys. 
Interior Work: Wainscots; Paneling; Door Making; Sliding 
and Folding Doors; Windows: Sashes; Glass. Splayed 
Work. Bending Wood: Veneering. Blinds; Hinges; In- 
terior Finish. 

VSAO, BUnjonrO: Materials; Terms; Classification. Constme- 
tlon: Treads: Risers; Stringers; Steps and Platform; Mold- 
ing; Balustrades: Hand Rails. Straight Stairways; Winding Tteads; Wlndera 
Open and Closed Stringers; Curved Stringers. Quarter-Turn Winding; Half -Turn Plat- 
form. Winding Stairways: Various Forms. Circular Stairways. 

00NTBACT8 ABD 8PE0XFX0ATI0H8: Classes; Drawing Up; Leak; Glauses; Subletting: 
Assignment. Failure to Complete Work; Insolvency; Insurance; Appliances; Disputes; 
Condemned Material. Penalties; Cost; Monthly Estimate; Final Acceptance; De- 
finition of "Engineer" and "Contractor." Specifications: Forms; Clauses; Material; 
Workmanship; Performance; Spedflcattons for Stone Work; Building; Lumber; Ce- 
ment; Mortar; etc. 
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TEXTILE MANUFACTUSING. 



Partial list of well-known authorities and educators who personally 
have prepared the Instruction Papers for correspondence study. 



FBNWICK UMPLBBY. 
Head of Dept. of Fabric Structare 
and Textile Design, Lowell Textile 
School. 
LOUIS A. OLNEY, A. C, 
Head of Dept. of Textile Chemlgtry 
and Dyeing, Lowell Textile School. 
H. WILLIAM NELSON, 
Head of Dept. of Warp Preparation 
and Weaving, Lowell Textile School. 
J. F. TIMMERMANN, 
Formerly with Central Woolen Co., 
Wilton Woolen Co., etc. 
C. C. HEDRICK, 
Mechanical Engineer, Lowell Machine 
Shop. 



M. A. MBTCALP, 
Managing Director of the Textile 
American. 
MILES COLLINS, 
Superintendent of the Abbott Worsted 
Mills. 
OTIS L. HUMPHREY. 
Formerly Head of Dept. of Cotton 
Spinning, Lowell Textile School. 
W. H. FAUNCB, 
Formerly Superintendent, Camden 
Woolen Co. 
W. M. HASTINGS, 
Formerly with Bemls Mills and Non- 
antum Worsted Co. 



COTTBSES 

COMPLETE WOOLEN AND WORSTED MANUPACTURINa 
COMPLETE COTTON MANUFACTURING 

COMPLETE KNIT GOODS MANUFACTURING 

TEXTILE DESIGNING AND FABRIC STRUCTURE 
TEXTILE CHEMISTRY AND DYEING 
KNITTING 

WARP PREPARATION AND WEAVING 

WOOLEN AND WORSTED FINISHING 
COTTON SPINNING 

WOOLEN AND WORSTED SPINNING 

TEXTILE MANUFACTURING. 

HE tendency of the twentieth century is toward special- 
ization. To fill a responsible position in any branch 
of industry, a man must be a specialist and devote every 
effort to the perfection of his knowledge. The textile 
industry is no exception to this rule and there is no 
branch that offers broader inducements to a young man. 

The high degree of perfection which has been attained in textile 
machinery and the processes of manufacture have increased the de- 
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mand for men of ability to direct the operations. Finer grades of fab- 
rics are being manufactured; new mills are being erected; old mills 
are being enlarged and new machinery installed. We are reaching 
out to foreign countries for markets, and there is demand for men 
with a knowledge of textiles to represent selling houses in these mar- 
kets. Never before were there so many opportunities for the man 
with a knowledge of textiles; never before was such an opportunity to 
fit yourself for a better position. 

The Textile Courses of the American School of Correspondence 
have been prepared to enable young men to qualify for positions of 
trust and responsibility. Instruction papers have been prepared by 
successful manufacturers and noted educators in resident textile 
schools, which ensures a valuable combination of theoretical and 
practical knowledge. 

We wish to call particular attention to the Instruction Papers on 
Knitting, and Textile Chemistry and Dyeing. Our Course in Knitting 
is the only one in the country, if not in the world, and is prepared in 
such a practical and common-sense manner that no one who studies it 
can fail to be benefited. 

In Textile Chemistry and Dyeing, all the operations of an up-to- 
date dye house are explained; formulas and recipes are given in abun- 
dance, and, if carefully studied, it will enable anyone to become an 
expert dyer. 

The Complete Courses are arranged to give thorough instruction 
in every department of manufacture. They are very complete, and 
present the subjects in a very clear manner. Each complete course con- 
tains a number of papers on subjects which, while not strictly Textile, 
are closely allied to the Textile Industry. These papers cover problems 
which arise in every mill and with which every superintendent ought 
to be familiar. However, they are optional and may be omitted if the 
student chooses. 

A number of short, special courses have been arranged for men 
who cannot find time to complete a full course or for those who desire 
to specialize in one department of Textile Manufacture. 

A careful study of the following synopses will explain the nature 
of the courses, and convince any one of the superiority of our instruc- 
tion over that given by other correspondence institutions. 



188 



Digitized by 



Google 



tCOMPLETE WOOLEN AND WORSTED MANU- 
FACTURING. 

Prepared for Mill Superintendents^ Boss Woolen and Worsted Carders, 
Spinners, Finishers, Weavers, Dyers, Worsted Combers, Designers, Mill 
Agents and Treasurers, Selling Agents, and aii persons desirous of 
fitting themselves for responsible positions In the Woolen Industry. 



INSTRUCTION PAPERS IN THE COURSE 



Arithmetic Part I. 
Arithmetic Part II. 
Arithmetic Part III. 
^Elementary Algebra and Men- 

suratlon. 
•Mechanics Part I. 
•Mechanics Part II. 
•Mechanism. 
Woolen and Worsted Spinning 

Part 1. 
Woolen and Worsted Spinning 

Part II. 
Woolen and Worsted Spinning 

Part III. 
Woolen and Worsted Spinning 

Part IV. 
Warp Preparation. 
Weaving Part I. 
Weaving Part II. 
Weaving Part III. 
Textile Calculations. 
Textile Design Part I. 
Textile Design Part II. 



Textile Design Part III. 

Textile Design Part IV. 

Textile De^gn Part V. 

Heat. 

Elements of Chemistry. 

Textile Chemistry and Dyeing 

Part I. 
Textile Chemistry and Dyeing 

Part II. 
Textile Chemistry and Dyeing 

Part III. 
Textile Chemistry and Dyeing 

Part IV. 
Woolen and Worsted Finishing 

Part I. 
Woolen and Worsted Finishing 

Part II. 
Woolen and Worsted Finishing 

Part III. 
Heating and Ventilation Part I. 
Heating and Ventilation Part II. 
Heating and Ventilation Part 

III. 



•Optional. 



Tuition $50.00. Payable Monthly. 



The Diploma Is awarded on completion of the above Examination 
Papers. The Graduate may take either one of the following groups of 
options if the above papers are completed within two years: 

STEAM ELECTBICAL 



Constrnction of Boilers. 

Types of Boiler. 

Boiler Accessories. 

Steam Pumps. 

The Steam Bnglne Part I. 

Indicators. 

Valve Gears. 

The Steam Bnglne Part II. 



Elements of Electricity. 

The Electric Current. 

Theory of Dynamo-Electric Ma« 

chinery. 
Direct Current Dynamos. 
Direct Current Motors. 
Types of D. E. Machinery. 
Electric Lighting. 



fNOTB: For Synopsis, see Textile Bulletin, sent on request. 
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tCOMPLETE COTTON MANUFACTDHING. 

Prepared for Cotton Mill Superintendents, Boss Carders, Spinners, 
Combers, Weavers, Dyers, Designers, Mill Agents and Treasurers, Selling 
Agents and ail persons desirous of fitting themselves for responsible 
positions In the Cotton Industry. 



INSTRUCTION PAPERS IN THE COURSE 



Arithmetic Part I. 

Arithmetic Part II. 

Arithmetic Part III. 
•Blementary Algebra and Men- 
suration. 
^Mechanics Part I. 
•Mechanics Part II. 
•Mechanism. 

Cotton Fiber. 

Cotton Spinning Part I. 

Cotton Spinning Part II. 

Cotton Spinning Part III. 

Cotton Spinning Part IV. 

Cotton Spinning Part V. 

Warp Preparation. 

Weaving Part I. 

Weaving Part II. 

Weaving Part III. 

Textile Calculations. 



Textile Design Part I. 
Textile Design Part II. 
Textile Design Part III. 
Textile Design Part IV. 
Textile Design Part V. 
Heat 

Elements of Chemistry. 
Textile Chemistry and Dyeing 

Parti. 
Textile Chemistry and Dyeing 

Part II. 
Textile Chemistry and Dyeing 

Part III. 
Textile Chemistry and Dyeing 

Part IV. 
Heating and Ventilation Part I. 
Heating and Ventilation Part IL 
Heating and Ventilation Part 

ni. 



The papers on Chemistry and Dyeing contain Instmction on finishing cotton 
goods. 



•Optional. 



Tuition $50.0a Payable Monthly. 



The Diploma Is awarded on completion of the above Examination 
papers. The Graduate may take either one of the following groups of 
options, If the above Papers are completed within two years. 



STEAM 

Construction of Boilers. 

Types of Boilers. 

Boiler Accessories. 

Steam Pumps. 

The Steam Engine Part I. 

Indicators. 

Valve Gears. 

The Steam Bnglne Part II. 



ELECTBICAL 

Elements of Electricity. 
The Electric Current. 
Theory of Dynamo-Electric Ma- 
chinery. 
Direct Current Dynamos. 
Direct Current Motors. 
Types of D.-E. Machineiy. 
Electric Lighting. 



tNOTB: 



For Synopsis, see Textile Bulletin, sent on request 
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tCOBCPLETE KNIT GOODS MANUFACTURING. 

Prepared for Superintendents, Boss Knitters and Finishers, Fixers, 
Mill Agents and Trsasurers, Selling Agents and all persons desirous of 
perfecting their knowledge of the Knitting industry. There is a wide 
field for men with an extensive knowledge of this subject. 



INSTRUCTION PAPERS IN THE COURSE 



Arithmetic Part I. 
ArtthmeUc Part II. 
Arithmetic Part III. 
^Elementary Algebra and Men- 
suration. 

* Mechanics Part I. 
•Mechanics Part II. 

* Mechanism. 
Cotton Fiber. 

Cotton Spinning Part I. 
Cotton Spinning Part II. 
Cotton Spinning Part III. 
Cotton Spinning Part IV. 
Cotton Spinning Part V. 
Woolen and Worsted Spinning 

Part I. 
Woolen and Worsted Spinning 

Part II. 
Woolen and Worsted Spinning 

Part III. 



Woolen and Worsted Spinning 

Part IV. 
Knitting Part I. 
Knitting Part II. 
Knitting Part III. 
Knitting Part IV. 
Heat 

Elements of Chemistry. 
Textile Chemistry and Dyeing 

Part I. 
Textile Chemistry and Dyeing 

Part II. 
Textile Chemistry and Dyeing 

Part III. 
Textile Chemistry and Dyeing 

Part IV. 
Heating and Ventilation Part I. 
Heating and Ventilation Part II. 
Heating and Ventilation Part 

III. 



•Optional. 



Tuition $50.0a Payable Monthly. 



The Diploma Is awarded on completion of the above Examination 
Papers. The Graduate may talce either one of the following groups of 
options, if the above papers are completed within two years. 



STEAH 

Constmctlon of Boilers. 

Types of Boilers. 

Boiler Accessories. 

Steam Pumps. 

The Steam Engine Part I. 

Indicators. 

Valve Gears. 

The Steam Engine Part II. 



ELECTBICAL 

Elements of Electricity. 
The Electric Cnrrent. 
Theory of Dynamo-Electric Ma- 
chinery. 
Direct Cnrrent Dynamos. 
Direct Cnrrent Motors. 
Types of D.-E. Machinery. 
Electric Lighting. 



fNOTE: For Synopsis, see Textile Bulletin, sent on request. 
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tTEXTILE DESIGNING AND FABRIC STRUCTURE. 

A concise, practical course prepared for Superintendents, Assistant 
Superintendents, Designers, Assistant Designers, Boss Weavers, Weavers, 
Selling Agents, Commission Men and others. The field for young design- 
ers is very broad, as there Is a large and eveMncreasIng demand for fancy 
goods. 



INSTRUCTION PAPERS IN THE COURSE 



Arithmetic Part I. 

Arithmetic Part II. 

Aritlimetic Part III. 
•Elementary Algebra and Men- 
suration. 
•Mechanics Part I. 
•Mechanics Part II. 
•Mechanism. 



Warp Preparation. 
Textile Galcniations. 
Textile Design Part I, 
Textile Design Part II. 
Textile Design Part III. 
Textile Design Part IV. 
Textile Design Part V. 



•Optional. 



Tuition $30.00. Payable Monthly. 



tTEXTILE CHEmSTRY AND DYEING. 

A concise, practical course prepared for Boss Dyers of Cotton, Wool 
and Silk, Second Hands, Bleachers, Salesmen and otiiers. By studying 
this course It is possible for a young man to become an expert dyer with- 
out the assistance of friendly dyers. 



INSTRUCTION 

Arithmetic Part I. 

Arithmetic Part II. 

Arithmetic Part III. 
•Elementary Albegra and 

snration. 
^Mechanics Part I. 
^Mechanics Part II. 
^Mechanism. 

Heat. 



PAPERS IN THE COURSE 

Elements of Chemistry. 
Textile Chemistry and Dyeing 

Part I. 
Men- Textile Chemistry and Dyeing 

Part II. 
Textile Chemistry and Dyeing 

Part III. 
Textile Chemistry and Dyeing 

Part IV. 



^Optional. 



Tuition $30.00. Payable Monthly. 

NOT£:: For Synopsis, see Textile Bulletin, sent on requeet. 
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tKNITTING. 

A eonclM, practical eourae prepared for Boas Knitters, and Fixers, on 
Latch and Spring Needle Work, Boss Finishers, Knit Goods Selling Agents 
and young men who are desirous of fitting themselves for responsible 
positions In the Icnit goods industry. 



INSTRUCTION PAPERS IN THE COURSE 



Arithmetic Part I. 

Arithmetic Part II. 

Arithmetic Part III. 
^Elementary Algebra and Men- 

snratlon. 
^Mechanics Part I. 
•Mechanics Part II. 



* Mechanism. 
Textile Calculations. 
Heat. 

Knitting Part I. 
Knitting Part II. 
Knitting Part III. 
Knitting Part IV. 



•Optional. 



Tuition $30.0a Payable Monthly. 



tWOOLEN AND WORSTED SPINNING. 

Prepared for Boss Woolen and Worsted Spinners, Worsted Combers^ 
Second Hands, Section Hands, Yarn Selling Agents and young men who 
are desirous of qualifying for any of the foregoing positions. 



INSTRUCTION PAPERS IN THE COURSE 



Arithmetic Part I. 

Arithmetic Part II. 

Arithmetic Part III. 
^Elementary Algebra and Men- 
suration. 
•Mechanics Part I. 
•Mechanics Part II. 
•Mechanism. 

Textile CalcalatiODS. 



Heat. 

Woolen and Worsted Spinning 

Part I. 
Woolen and Worsted Spinning 

Part II. 
Woolen and Worsted Spinning 

Part III. 
Woolen and Worsted Spinning 

Part IV. 



•OpttonaL 



Tuition $30.00. Payable Monthly. 



tNOTE: For Synopsis, see Textile Balletln, sent on request. 
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tWARP PREPARATION AND WEAVING. 

Prepared for Boss Weavers, and Second Hands of Cotton, Woolen and 
Worsted Mills. Loom Fixers, Slasher Tenders, Boss Dressers, Dresser 
Tenders and others. 



INSTRUCTION PAPERS IN THE COURSE 



Arithmetic Part I. 

Arithmetic Part II. 

Arithmetic Part III. 
^Elementary Algebra and Men- 
suration. 
•Mechanics Part I. 
•Mechanics Part II. 



•Optional. 



•Mechanism. 
Textile Calculations. 
Heat. 

Warp Preparation. 
Weaving Part I. 
Weaving Part II. 
Weaving Part III. 



Tuition $30.00. Payable Monthly. 



f WOOLEN AND WORSTED FINISHING. 

Prepared for Boss Finishers, Fullers, and others. Any one wishing to 
qualify for a responsible position In the finishing department of a woolen 
or worsted mill should study this course. 



INSTRUCTION PAPERS IN THE COURSE 



Arithmetic Part I. 

Arithmetic Part II. 

Arithmetic Part III. 
•Elementary Algebra and Men- 
suration. 
•Mechanics Part I. 
•Mechanics Part II. 
•Mechanism. 



Textile Calculations. 

Heat. 

Woolen and Worsted Finishing 

Part I. 
Woolen and Worsted Finishing 

Part II. 
Woolen and Worsted Finishing 

Part III 



•Optional. 



Tuition $30.00. Payable Monthly. 



fNOTE: For Synopsis, see Textile Bulletin, sent on request. 
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t COTTON SPINNING. 



A concise, practical course prepared for Boss Cotton Spinners, Comb- 
ers, Second Hands, Section Hands, Yarn Selling Agents and young men 
who are desirous of qualifying for any of tlie foregoing positions. 



INSTRUCTION PAPERS IN THE COURSE 



Arithmetic Parti. 

Arithmetic Part II. 

Arithmetic Part III. 
^Elementary Algebra and Men- 
suration. 
•Mechanics Part I. 
•Mechanics Part II. 
•Mechanism. 



Textile Calculations. 
Heat. 

Cotton Fiber. 
Cotton Spinning Part I. 
Cotton Spinning Part II. 
Cotton Spinning Part III. 
Cotton Spinning Part IV. 
Cotton Spinning Part V. 



•Optional. 



Tuition $30.00. Payable Montiily. 



fNOTE: For Synopsis, see Textile Bulletin, sent on request. 
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DEPARTMENT OF DRAWING 



COTTBSES 

MECHANICAL DRAWING 

PERSPECTIVE DRAWING 

DBAWINa 

BAwlnQ is the language of the Engineer, Mechanic and 
Architect. It is the hest method for recording ideas and 
calculations and for showing small details. A short in- 
spection of an accurate, well-executed drawing will give 
a clearer idea of a machine and better instructions for 
making and finishing than any amount of oral or written explanation. 

The Mechanical Drawing of this department is given in six in- 
struction papers. It includes the use of instruments, geometrical 
drawing and projections — orthographic, isometric and oblique. The 
principles of projection are carefully explained and their relation to 
practical working drawings pointed out. Lettering — Gothic, Roman 
and Architectural — precedes the study of working drawings so that 
these drawings may have suitable titles and neatly executed notes and 
dimensions. 

The making of working shop drawings and blue-prints is the 
most important part of the course. The location of views, the number 
and position of sections, conventional forms of screw threads, methods 
of representing broken pieces and best ways of placing dimensions 
receive careful attention. In addition to directions for making blue- 
prints, receipts are given for preparing the paper. The sixth paper 
takes up the duplex steam pump, showing the preliminary layout, 
pencil sketches, finished drawings, tracings and the assembly drawing. 
The work is made as practical as possible, stress being laid upon the 
importance of making the clearest, most instructive drawing at the 
least cost. 

The Perspective Drawing forms a part of the preliminary work in 
Architecture. It includes the use of ground line, vanishing points, 
station points, line of measures, etc. 
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MECHAinCAL DRAWING 

A short, practical course prepared for Mechanics, Apprentices, En- 
gineers, Firemen, Students and others wishing to quaiify thennseives for 
positions as Draftsnnen and Designers of {Machinery. 



INSTRUCTION PAPERS IN THE COURSE 

Arithmetic Part I. Mechanism. 

Arithmetic Part II. Mechanical Drawing Part V. 

Arithmetic Part III. Mechanical Drawing Part VI. 

Elementary Algebra and Men- Perspective Drawing. 

snratlon. *Algebra Part I. 

Mechanical Drawing Part I. * Algebra Part II. 

Mechanical Drawing Part II. *Trlgonometr7 and Logarithms. 

Freehand Drawing. *Machlne Design Part I. 

Mechanical Drawing Part III. *Machlne Design Part II. 
Mechanical Drawing Part IV. 



•Optional. 

Tuition $50.0a Payable Monthly. 



SYNOPSIS OF COURSE 
ABITHMETIC FABT I 

FVHD AMEU TAL PB00E88E8: Units; Nambers: Ck>ncrete and Abstract; Like and Unlike. 
Notation; Numeration; Valne; Arabic and Roman Numerals; Addition; Subtraction; 
Multiplication; Division; Factoring; Cancellation. 

ABITHMETIC FABT 11 

FRAOTIOKS: Definitions; Proper and Improper Fractions; Reduction of Fractions; Least 
Common Multiple; Least Common Denominator; Addition, Subtraction; Multiplication 
and Division of Fractions. 

DECDCALS: Definitions; System of Notation; Addition, Subtraction, Multiplication and 
Division of Decimals; Symbols of Aggregation. 

ABITHHETIC FABT m 

FEBCENTAOE: Definitions; Decimals; Fractions and Percentage. Percentage; Bate; 
Base. Gain or Loss; Rules. 

DENOXINATE NTJMBEBS: Reduction of Denominate Numbers; Linear Measure; Square 
Measure; Cubic Measure; Measures of Weight; Avoirdupois; Troy; Apothecaries'; 
Survey ers* Measure; Liquid Measure; Dry Measure; Measures of Money; Measures of 
Time. Operations with Denominate Numbers. 

nnrOLUTIOK Ain> EVOLTTTIOV: Exponents; Powers; Radical Sign; Square Boot; Cube 
Root. Roots of Fractions; Roots other than Square and Cube. 

BATIO AHD FBOPOBTIOK: Antecedent; Consequent; Extremes and Means; Rules for 
Solving Examples in Simple Proportion. 

ELEHEITTABT ALGEBBA AND MEBSTJBATION 

ALOEBBA: Use of Letters; Addition; Subtraction; MultipUcation; Division. Cancella- 
tion; Simple Equations; Transposition; Substituting in Equations and Formulas; 
Finding Values of Unknown Quantities. 
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1IXVST7BATI0V; Definitions: Lines; Angles; Polygons; Circles; Sectors: Segments; 
Measurement of Angles, Triangles, Rectangles, Trapesoids, Hexagons, Circles. Vol- 
umes and Surfaces of Prisms, Cylinders, Pyramids, Cones, Frustums of Cones and 
Pyramids. Sphere. Practical Problem: Measurement of Steam Space in a Horiaontal 
Multitubular Boiler. 

KECHANICAL DBAWDTG 



IH8TRU1CEVT8 AKB XATEBIALS: 
angles; Compasses; Line Pens; 
in Line Work. 



PART I 

Drawing Paper; Board; Pencils; T-Squares; Trl- 
Scales; Irregular Curves; Lettering Plates: Exercises 

PART II 

OEOKETRICAL DRAWIVO: Lines; Angles; Triangles; Quadrilaterals; Parallelograms; 
Rhombus; Pentagon; Hexagon; Circles; Measurement of Angles. Solids: Prlsmp; 
Pyramids; Cylinders; Cones; Frustums; Spheres. Ellipse; Parabola; Hyperbola; 
Cycloid and Involute Curves. Plates: Twenty-Eight Problems in Geometrical Drawing. 

PART III 

FROJ^CnoVB: Orthographic: Plan and Elevailon; Projection of Points, Lines. Surfaces 
and Solids. Third Plane of Projection; True Length; Shade Lines; Light and Dark 

Surfaces. Intersections and Developments: Inter- 
sections of Planes with Cones and Cylinders; De- 
velopment of Prisms, Cylinders, Cones, etc. De- 
velopment of Elbow. Isometric: Isometric Axes; 
Cube; Cylinder; Directions of Rays of Light. Plan 
and Elevation of Pentagonal Pyramid. Vertical and 
Horizontal Projections. Oblique Projections: Dif- 
ference between Oblique Projection and Isometric. 
Shade Lines; Coordinates. Isometric of House, 
Box, etc. Oblique Projection of Crank Arm. 




O 



LIVE SHADDTO AKB LETTERINO: Gradations of Light and Shade on Curved Surfaces; 
Shading Cylinders, Cones, Spheres, etc. Sizes and Spacing of Letters; Gothic and 
Roman Alphabets; Architectural Letters; Titles for Working Drawings. Plates. 

PART IV 

WOEXIKO DEAWnrOS: Lines: Full; Invisible; Shade; Center; Extension; Dimension. 
Location of Views; Cross Sections; Crosshatching ; Dimensions; Finished Surfaces; 
Material; Conventional Representations of Screw Threads. Bolts and Nuts. Methods 
of Drawing Hexagonal and Square Nuts. Threads in Sectional Pieces; Broken Shafts, 
Columns, etc. Tables of Standard Screw Threads, Bolts and Nuts. Scale Drawing; 
Assembly Drawing; Blue Printing; Formulas for Solutions for Blue-Print Paper. 
Plates. 

PART V 

DETAILED DRAWIK0S: The Helix; Pitch; Springs: Conventional Representatlona; 
V-Thread; Square Thread; Standard Threads. Cams: Kinds of Motion; Kinds of 
Cams; Designing. 

OEAEINO: Belt: Parallel Shafts; Open and Crossed Belts; Quarter-Turn Belt; Re- 
versible Quarter-Turn Belt with Two Guide Pulleys; With One Guide Pulley. Belts 
Connecting Non- Parallel Shafts whoHe Axes Intersect. Belt Holes. Tooth Gearing: 
Pitch Circles; Addendum; Back Lash; Diametrical Pitch; Cycloldal and Involute 
Gears; Epicycloidal Spur Gears. Annular Gears; Rack and Pinion; Involute Gears; 
Bevel Gears. Plates. 

PART VI 

WOEXIK0 SHOP DRAWIKOS: Plan and Scope of Advanced Work; 
pleteness of Drawings; Cost of Producing; Method of Procedure. 

DUPLEX PUMP PLATES: Rating of Pump; Steam-End 
Layout; Molding and Machining of Steam End. Di- 
mensions and Letters; System; Accuracy; Clearness; 
Completeness; Character: Inking and Tracing; Dimen- 
sions; Abbreviations; Piston Rod and Valve Stem; 
Molding and Machining; Steam Chest and Valve; 
Valve-Motion Layout and Details; Yoke; Stuffing 
Boxes; Brackets; Water-end Layout; Water Cylinder; 
Cap; Air Chamber; Plunger; Valve Details; Foun- 
dation; General Drawing. 

OBDEB SHEETS: List of Castings and Miscellaneous Parts: Bolts; Nuto; Pins; Speda) 
Fittings; Wrenches. 

PLATES: Details; Assembly Drawing of Pump; Ttadng. 

149 



Essentials; Com' 



Digitized by 



Google 



MACHINE DESIOH 



DEFDIITZOV AXD BELATIOK: Theoretical and Commercial ConBlderatlons; Invention; 
Original Desicm; Handbooks; General Reference Books; Empirical Data; Galcttlatlona; 
Notes; Records. 

00 VBTBTTCri V E MECHAVICS ASD DESIGN: Forces; Moments; Beams. Tension; Com- 
pression; Torsion. Friction and Lubrication. Working Stresses; Strains. Analysis 
of Conditions and Forces; Theoretical Construction; Practical Modification; Delineation 
and Specification. 

APPLIOATIOK TO POWEB TBAKSMISSIOK; Speed Ratio; Power; Load; EiTlciency; 
Preliminary Calcnlation; Layout; Design of Parts; Belts; Pulleys; Shafts; Gears. 
Couplings; Clutches; Brakes. Bearings; Brackets; Stands; Bolts; Nuts; Screws; 
K^s; Pins; Cotters. 

SDCFLE XAOHINE ELEKEHTS: Types; Materials; 
stmction; Cost; Competition; Machinery Market. 
In a Practical Case of Power Transmission. 



Shop Machinery; Processes; Con- 
Working Detail Drawings of Parts 



PERSPECTIVE DRAWING 

A thorough course prepared for Architects, Teachers, Students In 
Architecture, Ornamental Draftsmen, Artists and Others. 



INSTRUCTION PAPERS IN THE COURSE 

Arithmetic Part I. 
Arithmetic Part II. 
Arithmetic Part III. 
Elementary Algebra and Men 
snration. 



Mechanical Drawing Part I. 
Mechanical Drawing Part II. 
Freehand Drawing. 
Mechanical Drawing Part III. 
Perspective Drawing. 



Tuition $30.00. Payable Monthly. 



SYNOPSIS OF COURSE 
ABITHMETIC FABT I 

FmVDAMElTTAL PB0GE8SES: Units; Numbers: Concrete and Abstract; like and Unlike. 
Notation; Numeration; Value; Arabic and Roman Numerals; Addition; Subtraction; 
Multiplication; Division; Factoring; Cancellation. 

ARITHMETIC FABT II 

FRAOTIONS: Definitions; Proper and Improper Fractions; Re- 
duction of Fractions; Least Common Multiple; Least Common 
Denominator; Addition, Subtraction; Multiplication and Dl- 
▼Ision of Fractions. 

DECIMALS: Definition; System of Notation; Addition, Subtrac- 
tion, Multiplication and Division of Decimals; Symbols of 
Aggregation. 

ABITHMETIC PABT m 

FEBCEVTAOE: Definitions; Decimals; Fractions and Percentage. Percentage; Bate; 
Base. Gain or Loss; Rules. 

DENOXINATE NTJMBERS: Reduction of Denominate Numbers; Linear Measure; Square 
Measure; Cubic Measure; Measures of Weight; Avoirdupois; Troy; Apothecaries': 
Surveyors' Measure; Liquid Measure; Dry Measure; Measures of Money; Messuret of 
Time. Operations with Denominate Numbers. 
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ZHyOLVnOK AIVD ETOLVTIOV: BzponentB; Powen; Radical Sign; Sqaare Boot; Oabe 
Root. Roots of Fractloiis; Roots other than Square and Cube. 

RATIO iJn> PROPORTION: Antecedent: Consequent; Extremes and Means; Roles for 
BolTlng Examples In Simple Proportion. 

ELEMENTABT ALGEBKA AND HEITSUSATION 

ALGEBRA: Use of Letters; Addition; Subtraction; Multiplication; DlTlslon. Cancella- 
tion; Simple Equations; Transposition; Substituting in Equations and Formulas; 
Finding Values of Unknown Quantities. 

MEVSURATIOK: Definitions: Lines; Angles: Polygons; Circles; Sectors; Segments; 
Measurement of Angles. Triangles. Rectangles, Trapezoids, Hexagons, Circles. Vol- 
umes and Surfaces of Prisms, Cylinders. Pyramids, Cones, Frustums of Cones and 
Pyramids. Sphere. Practical Problem: Measurement of Steam Space in a Horlaohtal 
Multitubular BoUer. 

KECHANICAL DBAWDTG 



ZHSTRUMENTS AKB MATERIALS: 
angles; Compasses; Line Pens; 
in Line Work. 



PART I 

Drawing Paper; Board; Pencils; T-Sqoares; Tri- 
Scales; Irregular Curyes; Lettering Plates; Exercises 



PART II 



OEOMETRICAL DRAWIKO: Lines; Angles; Triangles; Quadrilaterals; Parallelograms; 
Rhombus: Pentagon; Hexagon; Circles; Measurement of Angles. Solids: Prisms; 
Pyramids; Cylinders; Cones; Frustums; Spheres. Ellipse; Parabola; Hyperbola; 
Cycloid and Involute Curves. Plates: Twenty-Eight Problems in Geometrical Drawing. 

PART III 

PROJEOnOKS: Orthographic: Plan and Elevation: Projection of Points, Lines, Surfaces 
and Solids. Third Plane of Projection; True Length: Shade Lines; Light and Dark 
Surfaces. Intersections and Developments: Intersections of Planes with Cones and 
Cylinders; Development of Prisms. Cylinders. Cones, etc. Development of Elbow. 
Isometric; Isometric Axes; Cube; Cylinder; Directions of Rays of Light. Plan and 
Elevation of Pentagonal Pyramid. Vertical nnd Horizontal Projections. Oblique 
Projections: Difference between Obllqne Projection and Isometric. Shade Lines; Co- 
ordinates. Isometric of House. Box, etc. Oblique Projection of Crank Arm. 

LINE SHADING AND LETTERING: Grndations of Light and Shade on Curved Snrfaces; 
Shading Cylinders, Cones. Spheres, etc. Sizes and Spacing of Letters; Gothic and 
Roman Alphabets; Architectural Letters; Titles for Working Drawings. Plates. 



Ground Line; HoriiOQ; 



FEBSFECTIVE DBAWINO 

THEORY AND DEFINITI0N8: Station Point: Picture Plane; 
Line of Measures; Axis; Vertical Trace. Horizontal Trace; 
Bird's-eye View; Worm's-cye View; Vanishing Point of 
Horizontal Lines; Vanishing Point of Vertical Lines; 
Vanishing Point of Oblique Lines. 

PERSPEOTIYE AND PROJECTIONS: Axioms; Planes: Nota- 
tions; Problems Invoh'ing Points, Lines. Planes and Van- 
ishing Points. Revolved Plan: Lines of Measure; Van- 
ishing Points: Diagrams : Revolved Plan and Elevation; 
Systems of Lines and Planes: Visual Ray; Perspective 
Diagram. 

PARALLEL OR ONE-POINT PERSPEOTIYE: Method of Perspective PUn; Olirve«; Ap* 
parent Distoftlon, Choice of Position of Station Point. PUtes. 
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DEPARTMENT OF MATHEMATICS 



S 



S 




COXTBSES 

BLBMENTART MATHEMATICAL 

COMPLETE MATHEMATICAL 

NAVIGATION 



XATHEHATICS 

^P all the sciences used by Engineers, Mechanics, Archi- 
tects and those engaged in mercantile pursuits. Mathe- 
matics is by far the most important. The fundamental 
principles of Arithmetic and Geometry are so generally 
used that we are continually appljring them uncon- 
sciously. The measuring and weighing of articles in 
trade, the making of change and the shortening of a 
walk by cutting across a field are common examples. The importance 
of Mathematics to technical men, especially Engineers and Architects, 
cannot be overestimated. The constant use of Arithmetic, Algebra 
and. Geometry indicates this. While some branches of engineering 
can be followed and a certain degree of success attained with Element- 
ary Mathematics, advanced work in Mathematics is exceedingly valu- 
able and in many cases necessary. One should not attempt Civil 
Engineering without a good working knowledge of Trigonometry. 

The instruction in Mathematics is made as practical as possible by 
omitting those subjects not pertaining to technical work and by select- 
ing the data for the problems from actual engineering practice. Thus 
the instruction is of the greatest value to the mechanic. The Arith- 
metic begins with the fundamental processes and advances step by step 
so that one can readily master it. Among the subjects included in 
this department may be mentioned Arithmetic, Algebra, Geometry, 
Trigonometry and Logarithms. 

Although the instruction in Mathematics is given separately it is 
intended primarily as a foundation to the engineering work. 
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ELEMENTARY MATHEMATICAL 

A short, practical course prepared for all classes of Wage-Earners, 
Students and those engaged in Mercantile and Mechanical Work. 



INSTRUCTION PAPERS IN THE COURSE 

Arithmetic Part I. Elementary Algebra and Men- 

Arithmetic Part II. suratloD. 

Arithmetic Part III. 

Tuition $15.00. Payable Monthly. 



SYNOPSIS OF COURSE 

AEITHHETIC FABT I 

nnVDAMEKTAL PK0CE8SE8: Units; Numbers: Concrete and Abstract; Like and Unlike. 
Notation; Numeration; Value; Arabic and Roman Numerals; Addition; Sabtractlon; 
Multiplication; Division; Factoring; Cancellation. 

ABITHUETIC FAST n 

FRAOnOKS: Definitions; Proper and Improper Fractions; Reduction of FractionB; Least 
Common Multiple; Least Common Denominator; Addition, Subtraction; Multiplication 
and Division of Fractions. 

DEOnCALS: Definitions; System of Notation: Addition, Subtraction, Multiplication and 
Division of Decimals; Symbols of Aggreiratlon. 

ABITHMETIC PABT m 

PEBCENTAOE: Definitions; Decimals; Fractions and Percentage. Percentage; Bate; 
Base. Gain or Loss; Rules. 

DENOMINATE NTJMBEBS: Reduction of Denominate Numbers; Linear Measure; Square 
Measure; Cubic Measure; ■ Measures of Weight; Avoirdupois; Troy; Apothecaries*; 
Surveyors' Measure; Liquid Measure; Dry Measure; Measures of Money; Measores of 
Time. Operations with Denominate Numbers. 

XNYOLUnON AND ETOLTTTION: Exponents: Powers; Radical Sign; Square Boot; Cnbe 
Root Boots of Fractions; Roots other than Square and Cube. 

RATIO AND FBOPOBTION: Antecedent; Consequent; Extremes and Means; Bolea for 
Solving Examples In Simple Proportion. 

ELEUEITTABT ALGEBBA AND HENSUBATIOH 

ALOEBRA: (Jse of Letters; Addition; Subtraction; Multiplication; Division. Cancella- 
tion; Simple Equations; Trauspositlou; Substituting In Equations and Formulas; 
Finding Values of Unknown Quantities. 

KEN8VRATI0N: Definitions: Lines; Angles: Polygons; Circles; Sectors; Segments; 
Measurement of Angles, Triangles. Rectangles. Trapezoids, Hexagons, Circles. Vol- 
umes and Surfaces of Prisms. Cylinders, Pyramids. Cones, Frustums of Cones and 
Pyramids. Sphere. Practical Problem: Measurement of Steam Space in a Horlwntal 
Multitubular Boiler. 
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COMPLETE MATHEMATICAL 



INSTRUCTION PAPERS IN THE COURSES 

Arithmetic Part I. Algebra Part III. 

Arithmetic Part II. Algebra Part IV. 

Arithmetic Part III. Graphs. 
Elementary Algebra and Mensu- sol W o^eTmefry^" 

ration. Trigonometry Part I. 

Algebra Part I. Trigonometry Part II. 

Algebra Part II. Logarithms. 

Tuition $25.00. Payable Monthly. 



SYNOPSIS OF COURSE 

ABITHHETIC FABT I 

FUVDAXEVTAL FR00ES8E8: Units; Numbers: Concrete and Abstract; Like and Unlike. 
Notation; Nnmeration; Yalae; Arabic and Roman Numerals ; Addition; Sabtractlon; 
Mnltlplication; Division; Factoring; Cancellation. 

ABITHIEETIC FABT 11 

F&ACTI0N8: Definitions; Proper and Improper Fractions: Rednctlon of Fractions; Least 
Common Multiple; Least Common Denominator; Addition, Subtraction, Multiplication 
and Division of Fractions. 

DECIMALS; Definitions; System of Notation; Addition, Subtraction. Multiplication and 
Division of Decimals; Symbols of i.ggregatlon. 

ABITHHETIC FABT III 

PEBOEHTAOE: Definitions; Decimals; Fractions and Percentage. Percentage; Bate; 
Base. Gain or Loss; Bules. 

DEVOXINATE NUXBEBB: Bednctlon of Denominate Numbers; Linear Measure; Square 
Measure; Cubic Measure; Measures of Weight: Avoirdupois; Troy; Apothecaries'; 
Surveyors' Measure; Liquid Measure; Dry Measure; Measures of Money; Measures of 
Time. Operations with Denominate Numbers. 

nnrOLTTTIOK AHD ETOLUTION: Exponents; Powers; Badlcal Sign; Square Boot; Cuba 
Boot. Boots of Fractions; Roots other than Square and Cube. 

RATIO AHD PBOPORTIOK: Antecedent; Consequent; Extremes and Means; Boles for 
Solving Examples In Simple Proportion. 

ELEUENTABT AIOEBBA AHS MENSTJKATIOH 

ALGEBRA: Use of Letters; Addition; Subtraction; Multiplication; Division. Cancella- 
tion; Simple Equations; Transposition; Substituting in Equations and Formulas; 
Finding Values of Unknown Quanuties. 

KENSURATION: Definitions: Lines; Angles; Polygons; Circles; Sectors; Segments; 
Measurement of Angles, Triangles. Rectangles, Trapezoids, Hexagons, Circles. Vol- 
umes and Surfaces of Prisms, Cylinders, Pyramids, Cones, Frustums of Cones and 
Pyramids. Sphere. Practical Problem: Measurement of Steam Space in a Horiaontal 
Multitubular Boiler. 

ALOEBBA FABT I 

EZPRE88T0HS: Symbols; Coefficients and Exponents; Symbols of Relation; Symbols of 
Abbreviation; Positive and Negative Terms; Monomial; Binomial; Trinomial; Poly- 
nomials; Similar Terms. Finding Numerical Value by Substitution. Finding Values 
of Unknown Quantities. 

FUITDAICENTAL PROCESSES: Addition; Subtraction; Use of Parentheses; Multiplica- 
tion; Division; Formulae; Factoring; Highest Common Factor; Lowest Common 
Multiple. 

FRACTIONS: Fractions and Integers; Beductlon of Fractions to Lowest Terms; Bednc- 
tlon of Fractions to Entire or Mixed Quantities; Beductlon of Mixed Quantities to 
Fractions; Reduction of Fractions to Lowest Common Denominator; Addition and Sub- 
traction of Fractions; Mnltlplication and Division of Fractions; Complex Fracttoni. 
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ALGEBSA FABT H 

SnCPLZ SQUATIOHS: Transposition; Solution of Simple Equations; Solution of Eqna- 
tions Containing Fractions; Literal Equations; Equations Involving Decimals; Equa- 
tions Containing Two Unknown Quantities: Elimination by Addition. Subtraction, 
Substitution and Comparison. 

ZHYOLVTZOV AHD EYOLXmOK: Monomial and Polynomials; Squares. Cubes and Higher 
Powers. The Radical Sign; Theory of Exponents; Radicals; Reduction of Radicals. 

ALOEBBA FABTS HI AND IV 

DIAOnrABT QTTAJITITIES; Multiplication and Division of Imaginary Quantities. Quad- 
ratic Surds. 

EQUATIONS; Solution of Equations Containing Radicals. Pure and Affected Quadratic 
Equations; Simultaneous Equations Involving Quadratics. 

RATIO AKB PROPORTION: Alternation; Inversion; Composition; Division. 

PR00RES8I0N: Arithmetical and Geometrical. 

BINOmAL THEOREM: Formulae; Positive Integers; Finding Terms In an Bxpansloo. 

OBAFHS 

PROPOSITIONS: Graphs of Equations; Graphs in Physics; Graphs in General and En- 
gineering Problems; Graphical Representation of Pure, Imaginary and Complex Num- 
bers; Conic Sections; Simultaneous Quadratic Equations; Indeterminate Equations. 

PLAKE OEOHETBT 

DEFINITIONS: Principles; Axioms; Abbreviations. Angles: Acute; Obtuse, Comple- 
mentary; Supplementary; etc. Parallel Lines; Axioms. 

FUNDAMENTAL THEOREMS: Plane Figures; Polygons: Equi- 
lateral and Equiangular. Quadrilaterals; Circles; Measure- 
ments of Angles; Similar Figures; Trapeslum; Trapesold; 
Parallelogram; Rectangle; Square; Rhomboid; Rhombus. 
Ratio and Proportion. Terms; Alternation; Inversion; Com- 
position and Division. The Circle: Theorems; Area; Circum- 
ference, etc. 

SIMILAR F0LT00N8: Definitions. Theorems. Areas of Miscel- 
laneous Figures; Equivalent Polygons: Rectangles, Parallelo- 
grams, etc. 

PROBLEMS OF OONSTRVCTION: Twenty-nine problems In Construction of Plane Fignres. 

SOLID OEOHETBY 

PROPOSITIONS: Properties of Lines and Planes in Space; Solid Angles; Prisms; Pyra- 
mids; Cones; Cylinders; Spheres. 

PROBLEMS: Lateral Areas; Total Areas and Volumes. 

TBIOONOHETST FAST I 

FITNOTIONB; Fundamental Theorems; Sine; Cosine; Tangent; Cotangent; Secant; 
Cosecant. 

AN0LE8: Functions of degrees; 80 degrees; 45 degrees; 60 degrees; 90 degrees; 180 
degrees; 270 degrees and 360 degrees. 

TABLES: Trigonometric and Logarithmic; Nature and Use of Logarithms; Logarithms of 
a Product. Quotient, Power, Root. Solution of Right Triangles by Natural Functions 
and by Logarithms; Areas; Oblique Triangles. 

PROBLEMS: Applications of Principles of Trigonometry to Heights, Distances and Areas. 
Practical Problems in Surveying and Physics. 

TBIGONOMETBY PABT U 

FUNCTIONS: Angles with same Function or Functions; Graphical Representation; Unit 
Circle; Expression of one Function in Terms of each of the Others. 

PROBLEMS: Trigonometric Equations; Applications to Mechanics; Identities; Laboratory- 
Methods. 
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NAVIGATION 

A abort, practical courae prepared for PilotSy Captains^ Steamboat 
Officers and those desiring positions on steam or sailing vesseis. 



INSTRUCTION PAPERS IN THE COURSE 

Arithmetic Part I. Algebra Part II. 

Arithmetic Part II, Geometry. 

Arithmetic Part III* Trigonometry and Logarithms. 

Blementary Algebra and Hen- Navigation. 

snratlon. Mechanical Drawing Part I. 

Algebra Part I* Mechanical Drawing Part II. 
Tuition $2&00. Payable Monthly. 

SYNOPSIS OF COURSE 

AEITHHETIC 

BEE sTiropsis PAGE lee. 

EIEHENTABT ALOEBKA AND HEirSTTElATIOH 

ALOEBBA: Uae of Letters; Addition; Subtractloii; Maltiplicatlon; DiTlaioo. Caiice!U« 
tion; Simple Equations; Transposition; SabstLtnting in Equations and Formulas; 
Finding Values of Unknown Quantities. 

MEireTTBATIOK: Definitions: Lines; Angles; Polygons; Circles; Sectors; Segments; 
Measurement of Angles, Triangles, ttectangles, Trapesoids. Hexagons, Circles. Vol- 
umes and Surfaces of Prisms, Cylinders, Pyramids, Cones, Frustums of Cones and 
Pyramids. Sphere. Practical Problem: Measurement of Steam Space in a Horiaontal 
Multitubular BoUer. 

ALOEBKA 

EZPEESSIONS: Symbols; Coefficients and Exponents; Symbols of Relation; Symbols of 
Abbreylatlon; Positive and Negative Terms; Monomial; Binomial; Trinomial; Poly- 
nomials; Similar Terms. Finding Numerical Value by Substitution. Finding Values 
of Unknown Quantities. 

FITNDAIKENTAL PROCESSES: Addition; Subtraction; Use of Parentheses; Multiplica- 
tion; Division; Formulae; Factoring; Highest Common Factor; Lowest GommoD 
Multiple. 

FRACTIONS: Fractions and Integers; Reduction of Fractions to Lowest Terms; Reduc- 
tion of Fractions to Entire or Mixed Quantities; Reduction of Mixed Quantities to 
Fractions; Redaction of Fractions to Lowest Common Denominator; Addition and Sab- 
traction of Fractions; Multiplication and Division of Fractions; Complex Fractions. 

SnCFLE EQUATIONS: Transposition; Solution of Simple Equations; Solution of Equa- 
tions Containing Fractions; Literal Equations; Equations Involving Decimals; Equa- 
tions Containing Two Unknown Quantities: Elimination by Addition, Subtraction, 
Substitution and Comparison. 

nrVOLtJTION AND ETOLtJTION: Monomials and Polynomials: Squares, Cnbes and Higher 
Powers. Tbe Radical Sign; Theory of Exponents; Radicals; Reduction of Radicals 
to Simplest Form; Addition, Subtraction, Multiplication and Division of Radicals. 
Involution and Evolution of Radicals. Irrational Denominators; Approximate Values. 

niAOINARY aUANTinES: Multiplication and Division of Imaginary Quantities. Quad- 
ratic Surds. 

EQUATIONS: Solution of Equations Containing Radicals. Pure and Affected Qaadrstle 
Equations; Simultaneous Equations Involving Quadratics. 

RATIO AND PROPORTION: Alternation; Inversion; Composition; Divlsioii. 

PROGRESSION: Arithmetical and Geometrical. 

BINOMIAL TBEOREX: Formulae; Positive Integers; Finding Terms in an Ezpanaloii. 
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aEOKETBT 

PEFINITIOVB: Principles; Axioms; Abbrerlatlons. Angles: Acote; Obtuse Comple- 
mentary; Sapplementary ; etc. Parallel Lines; Axioms. 

r ii All AKENTAL THEOREMS: Plane Figures; Polygons: Eqnilateral and Bqolangnlar. 

Quadrilaterals; Circles; Measurements of Angles; Similar Figures; Trapezium; 

Trapesold; Parallelogram; Rectangle; Square; Bbomboid; Rhombus. Ratio and 

Proportion. Terms; Alternation; Inversion; Composition and Division. The Circle: 
Theorems; Area; Circumference, etc. 

SnCILAB P0LTO0K8: Definitions. Theorems. Areas of Miscellaneous Figures; Equiva- 
lent Polygons: Rectangles, Parallelograms, etc. 

PB0BLEM8 OF OOKBTBTTOTION: Twenty-nine problems In Construction of Plane Figures. 

TBIOONOUETBT AHS lOOABITHUS 

TRIOONOMETBT: Definitions; Functions of Acute Angles; Measurement of Angles; Com- 
plementary Functions. Fundamental Theorems; Theorems Connecting the Different 
Functions of an Angle. 

FXTVOTIONS: From One Function of an Angle to Find the Other Functions. Functions 
of 45 degrees. 30 degrees and 60 degrees. Trigonometric Functions of Any Angle. 
Positive and Negative Angles; The Tour Quadrants. Functions of degrees, 90 de- 
grees, ISO degrees and 270 degrees. Angles and Triangles. 

LOOABITHMB: Nature and Use of Logarithms; Logarithms of a Product, a Fraction, a 
Power, a Root. Solutions of Arithmetical Problems by Logarithms. 

TBIANOLE8: Right Triangles: Solution by Natural Functions: Solutions by Logarithms; 
Areas. Oblique Triangles: Solution by Breaking up Into Right Triangles; Areas. 

EXEBGI8E8: Lsngth of Belt over two Pulleys; Stress in Rods forming an Acute Angle. 

NAVIOATION 

DEFrinriOire: Spber»; Great Circle; Spherical Angle; Spherical Triangle; Meridians; 
Longitude; Paralljls; Latitude; Departure; Knot; 
Rhumb Line. 

THE 00MPA88: Description,- Boxing the Compass; Nam- 
ing the Course; Magnetism; Dip of Needle; Varia- 
tion; Deviation; Leeway. Courses: True Course; 
Compass Course. Charts: Merca tor's Chart; Use of 
Charts; Scales of Longitude and Latitude; Ship's Pos- 
sitlon on Chart. 

THE SAILIN08: Plain Sailing; Parallel, Traverse and 
Merca tor's Sailings; Difference In Latitude: Difference 
in Longitude; Great Circle Sailing; Oblique Sailing; 
Navigating the Ship; Departure by Bearings and Dis- 
tance; Shaping the Course; The Day's Worlc; Mak- 
ing the Land; Sounding; Taffrail Log. 

LOBD HELYIK OK KAVIGATION. 

KAUnCAL ABTBOKOKT: Definitions; The Sextant; The 

Vernier; True Altitude; Refraction; Parallax; Semidrameter; Finding Diameter. The 
Chronometer; Solar Time; Slderial Time; Astronomical and Civil Time; Nautical 
Almanac; Longitude at Sea by the Sun; Sumner's Method. Tides: Effect of Wind and 
Change of Air Pressure; Compass Deviation by Azimuth of the Sun. 

MECHANICAL DBAWINQ 
Part I 

nr8TBXnCENT8 Ain> ]CATEBIAL8: Drawing Paper; Board; Pencils; T-Squares; Tri- 
angles; Compasses; Line Pens; Scales; Irregular Curves; Lettering Plates; Exercises 
in Line Work. 

Part il 

OEOMETBICAL DBAWING: Lines; Angles; Triangles; Quadrilaterals; Parallelograms; 
Rhombus; Pentagon; Hexagon; Circles; Measurement of Angles. Solids: Prisms; 
Pyramids; Cylinders; Cones; Frustums; Spheres. Ellipse; Parabola; Hyperbola; 
Cycloid and Involute Curves. Plates: Twenty-Eight Problems in Geometrical Drawing. 
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COLLEGE PREPARATORT 
DEPARTMENT 



COTTBSES 

COMPLETE PREPARATORY 
MATHEMATICS 

ENGLISH 
( GERMAN 

UNITED STATES HISTORY 

MECHANICAL DRAWING 
PHYSICS 

CHEMISTRY 




COLLEGE PBEPAKATOBT WOBE 

T is a recognized fact that in practical life, as in in- 
tellectual life, success depends upon flexibility of 
mind and breadth of training. An intelligent study 
of the English language and literature, chemistry, 
^ physics, history, mathematics and modern languages, 
i:ends to develop the faculties and give the desired training. These 
subjects are taught thoroughly in the various colleges and universities. 
Before entering a college or university, considerable preparation 
is necessary in the elementary branches; these studies are usually 
taken up under the direction of teachers in the preparatory schools. 
On account of adverse circumstances, distance from cities and lack 
of time, many who are desirous of entering college cannot spend four 
years at a preparatory school. For those who wish to obtain the 
training necessary to enter the College of Engineering at Armour 
Institute of Technology, or a similar institution, these courses have 
been prepared. 

Students satisfactorily completing the course, as outlined, will be 
admitted to Armour Institute of Technology and similar institutions, 
without further examination in the studies pursued. These courses are 
also adapted to those who desire to fit themselves for teaching, bank- 
ing, manufacturing or journalism. 
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COMPLETE PREPARATORY COURSE 

This course aims to give students desiring to enter technical schools 
or colleges the necessary preparation. It includes the subjects usually 
taught In high and preparatory schools. 



SUBJECTS IN THE COURSE 



Arithmetic Part I. 

ArithmeUc Part II. 

Arithmetic Part III. 

Elementary Algebra and Mensu- 
ration. 

Algebra Part I. 

Algebra Part II. 

Algebra Part III. 

Algebra Part IV. 

Graphs. 

Plane Geometry. 

Solid Geometry. 

Trigonometry Part I. 

Trigonometry Part II. 

Logarithms. 

Mechanical Drawing Part I. 

Mechanical Drawing Part II. 

Mechanical Drawing Part III. 

Mechanical Drawing Part IV. 

Mechanical Drawing Part V. 

Mechanical Drawing Part VI. 

English Grammar and Rhetoric 
Lessons I-V. 

English Grammar and Rhetoric 
Lessons VI-X. 

English Grammar and Rhetoric 
Lessons XI-XV. 



English Grammar and Rhetoric 

Lessons XVI-XX. 
English Grammar and Rhetoric 

Leissons XXI-XXV. 
English Grammar and Rhetoric 

Lessons XXVI-XXX. 
English Grammar and Rhetoric 

Lessons XXXI-XXXV. 
English Grammar and Rhetoric 

Lessons XXXVI-XL. 
English Classics Part I. 
English Classics Part II. . 
German Part I. 
German Part II. 
German Part III. 

United States History a492-1776). 
.United States History (1776-1783). 
United States History (1783-1861). 
United States History (1861-1903). 
Elements of Chemistry. 
General Chemistry Part I. 
General Chemistry Part II. 
General Chemistry Part III. 
General Chemistry Part IV, 
General Chemistry Part V. 
General Chemistry Part VI. 
General Chemistry Part VIL 
I^hysics. 



Tuition $7&0a Payable Monthly. 
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SYNOPSIS OF COURSE 

ABITHMETIC PABT I 

rUVDAMENTAL PB0CE8SEB: Units; Nnmbers; Concrete and Abstract; Like and Unlike. 
Notation; Numeration; Valae; Arabic and Roman Numerala; Addition; Subtraction; 
Multiplication; Diyiaion; Factorlnir; Cancellation. 

ABITHMETIC PABT 11 

FRAOnOVS: Definitions; Proper and Improper Fractions; Redaction of Fractions; Least 
Common Multiple; Least Common Denominator; Addition, Subtraction, Multiplication 
and DlTlsion of Fractions. 

DEOniALS: Definitions; System of Notation; Addition. Subtraction, MultipUcatlon and 
DlTlsions of Decimals; Symbols of Aggregstion. 

ABITHMETIC PABT m 

PEROENTAOE: Definitions; Decimals; Fractions and Percentage. Pe»:entage; Rate; 
Base. Gain or Loss; Rules. 

DEirOlCIirATE HiniBERS: Reduction of Denominate Nnmbers; Linear Measure; Square 
Measure; Cubic Measure; Measures of Welgbt; Liquid Measure; Dry Measure. 

OnrOLVnOV AKD EVOLTrriOir: Exponents; Powers; Radical Sign; Square Root; Cube 
Root. Roots of Fractions; Roots other than Square and Cube. 

RATIO Am) PROPORTION: Antecedent; Consequent; Eitremes and Means; Rules for 
SolTlng Examples in Simple Proportion. 

ELEHEirrABY ALGEBRA AST) MENSinElATION 

ALGEBRA: Use of Letters; Addition; Subtraction; Multiplication; Dirlsion. Cancella- 
tion; Simple Equations; Transposition; Substituting in Equations and Formulas; Find- 
ing Values of Unknown Quantities. 

MEVBXJRATIOir: Definitions: Lines; Angles; Polygons; Circles; Sectors; Segments; 
Measurement of Angles, Triangles, Rectangles, Trapezoids, Hexagons, Circles. Volumes 
and Surfaces of Prisms, Cylinders, Pyramids, Cones, Frustums of Cones and Pyramids. 
Sphere. Practical Problem; Measurement of Steam Space in a Horizontal Multitubular 
Boiler. 

ALOEBBA PABT I 

EZPREBSIOVB: Symbols; Coefflcienta and Exponents; Symbols of Relation; Symbols of 
Abbreylatlon; Positive and Negative Terms; Monomial; Binomial; Trinomial; Poly- 
nomials; Similar Terms. Finding Numerical Value by Substitution. Finding Values 
of Unknown Quantities. 

rmrDAMENTAL PROCESSES: Addition; Subtraction; Use of Parenthesis; MultipUca- 
tlon; Division; Formulae; Factoring; Highest Common Factor; Lowest Common 
MulUple. 

FRACTIONS: Fractions and Integers; Reduction of Fractions to Lowest Terms; Reduc- 
tion of Fractions to Entire or Mixed Quantities; Reduction of Mixed Quantities to 
Fractions; Reduction of Fractions to Lowest Common Denominator; Addition and Sub- 
traction of Fractions; Multiplication and Division of Fractions; Complex Fractions. 

ALGEBRA FART n 

BIMFLE EQITATIOVB: Transposition; Solution of Simple Equations; Solution of Equa- 
tions Containing Fractions; Literal Equations; Equations involving Decimals; Equa- 
tions Containing Two Unknown Quantities: Elimination by Addition, Subtraction, 
Substitution and Comparison. 

OnrOLVnOV and EVOLTTTION: Monomial and Polynomials; Squares, Cubes and Higher 
Powers. The Radical Sign; Theory of Exponents; Radicals; Reduction of Radicals. 

ALOEBBA l^ABTS ni AND IV 

DEAOnrARY airANTITIES: Multiplication and Division of Imaginary Quantities. Quad- 
ratic Surds. 

EQUATIONS: Solution of Equations Containing Radicals. ' Pure and Affected Quadratic 
Equations; Simultaneous Equations Involving Quadratics. 

RATIO AND PROPORTION: Alternation; Inversion; Composition; Division. 

PROGRESSION: Arithmetical and Geometrical. 

BINOMIAL THSOS£K: Formulae; Positive Integers; Finding Terms in an Expanston. 
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OKAFHS 

PBOPOBinoVS: Graphs of Equatlone; Graphs in Physics; Graphs In General and Bn- 
gineerlng Problems; Graphical Representation of Pure. Ima^narjr and Complex Num- 
bers; Conic Sections; Simultaneous Quadratic Equations; Indeterminate Equations. 

TIASE OEOKETBT 

DEFDflTIOVB: Principles; Axioms; Abbreylatlons. Angles: Acnte; Obtuse, Comple- 
mentary; Snpplementary; etc. Parallel Lines; Axioms. 

TUVDAKEXITAL THEOEEMB; Plane Figures; Polygons: Equi- 
lateral and Equiangular. Quadrilaterals; Circles; Measure- 
ments of Angles; Similar Figures; Trapeslum; Trapeaoid; 
Parallelogram; Bectangle; Square; Rhomboid; Rhombus. 
Ratio and Proportion. Terms; Alternation; luTerston; Com- 
position and Diyision. The Circle: Theorems; Area; Glrcum- 
ference, etc. 

8DCILAB POLYGONS: Definitions. Theorems. Areas of Miscel- 
laneous Figures; EqulTalent Polygons: Rectangles, Parallelo- 
grams, etc. 

PS0BLEM8 07 OOVBTBVCTZOV: Twenty-nine problems in Coostxnctlon of Plane Flgntca. 

SOLID OEOHETBT 

PROPOSZTIOVB: Properties of Lines and Planes in Space; Solid Angles; Prisms; Pynt- 
mids; Cones; Cylioders; Spheres. 

PROBLEMS: Lateral Areas; Total Areas and Volumes. 

TBIOONOMETBY PABT I 

FtFVCnoVB: Fundamental Theorems: Sine; Cosine; Tangent; Cotsngent; Secant; 
Cosecant. 

'ABOLE8: Functions of degrees: 80 degrees; 4B degrees; 00 degrees; 90 degrees; 180 
degrees; 270 degrees and 801) degrees. 

TABLES: Trigonometric and Logarithmic; Nature and Use of Logarithms; Logarithms of 
a Product, Quotient. Power, Root. Solution of Right Triangles by Natural Functions 
and by Logarithms; Areas; Oblique Trianglea. 

PROBLEMS: Applications of Principles of Trigonometry to Heights, Distances and Areas. 
Practical Problems in Surveying and Physics. 

TBIOONOHETBT PABT n 

FUVCTIOVS: Angles with same Function or Functions; Graphical Representation; Unit 
Circle; Ezpresaion of one Function in Terms of each of tiie Others. 

PROBLEMS: Trigonometric Equations; Applications to Mechanics; Identities; Laboratory 
Methods. 

MECHANICAL DEAWIHO 
Part I 

ZV8TBUMEBT8 ABD MATERIALS: Drawing Paper; Board; Pencils; T-8qustes; Trl* 
angles; Compasses; Line Pens; Scales; Irregular Curves; Lettering Plates; Exercises 
in Line Work. 

Part II. 

GEOMETRICAL DRAWIBO: Lines; Angles; Triangles; Quadrilaterals; Parallelograma; 
Rhombus; Pentagon; Hexagon; Circles; Measurement of Angles. Solids: Prisms; 
Pyramids; Cylinders; Cones; Frustums; Spheres, Ellipse; Parabola; Hyperbola; 
Cycloid and Involute Curves. Plates: Twenty -eight Problems in Geometrical Drawing. 

Part III 

FBOJECnOVB: Orthographic: Plan and Elevation; Projection of Points, Lines, Surfaces 
and Solids. Third Plane of Projection; True Length; Shade Lines; Light and Dark 
Surfaces. Intersections and Developments: Intersections of Planes with Cones and 
Cylinders; Development of Prisms, Cylinders. Cones, etc. Development of Elbow. 
Isometric: Isometric Axes; Cube; Cylinder; Directions of Rays of Light. 

LIVE SHABIBG ABD LETTEBIBG: Gradations of Light and Shade on Curved Surfaces; 
Shading CyUnders, Cones. Spheres, etc. Sixes and Spacing of Letters; Gothic and 
Roman Alphabeto; Architectural Letters; Titles for Working Drawings. FUtss. 
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Part IV 

WOBXSXQ DEAWnrOB: Lines: Foil; Inylslble; Sbade; Center; Bxtension; Dimension. 
Location of Views; Cross Sections; Crosshatcbing; Dimensions; Finisbed Surfaces; 
Material; Cooyeotlonal Bepreseutations of Screw Tbreads. Bolts and Nats. Metbbds 
of Drawing Hexagonal and Square Nats. Tbreads In Sectional Pieces; Broken Sbafts, 
Colnmns, etc. Tables of Standard Screw Tbreads. Bolts and Nuts. Scale Drawing; 
Assembly Drawing; Blue Printing; Formulas for Solutions for Blue-Print Paper. 
Plates. - 

Part V 

DETAILED D&AWnrOB: The Helix; Pltcb; Springs; Conyentlonal Representations; 
V-Thread; Square Tbread; Standard Tbreads. Cams: Kinds of Motion; Kinds of 
Cams; Designing. 

OEABnrO: Belt: Parallel Sbafts; Open and Crossed Belts; Quarter-Turn Belt; Be- 
▼ersible Quarter-Turn Belt witb Two Guide Pulleys; Wltb One Guide Pulley. Belts 
Connecting Non-Parallel Sbafts whose Axes Intersect. Belt Holes. Tooth Gearing: 
Pitch Circles; Addendum; Back Lash; Diametrical Pltcb; Cycloidal and Inyolute 
Gears; Eplcycloldal Spur Gears. Annular Gears; Rack and Pinion; Involute Gears;' 
Berel Gears. Plates. 

Part VI 

WOEXmO SHOP D&AWnrOB: Plan and Scope of Adranced Work; Essentials; Complete- 
ness of Drawings; Cost of Producing; Method of Procedure. 

DUPLEX FQICP PLATES: Rating of Pump; Steam- End Layout; Molding and Machining 
of Steam End. Dimensions and Letters; System; Accuracy; Clearness; Complete- 
ness; Character; Inking and Tracing; Dimensions; Abbreviations; Piston Rod and 
Valve Stem; Molding and Machining; Steam Chest and Valve; Valve-Motion Layout 
and Details; Yoke; Stuffing Boxes; Brackets; Water-end Layout; Water Cylinder; 
Cap; Air Chamber; Plunger; Valve Details; Foundation; General Drawing. 

OBDEE SHEETS: List of Castings and Miscellaneous Parts; Bolts; Nuts; Pins; Special 
Fittings; Wrenches. 

PLATES; Details; Assembly Drawing of Pump; Tracing. 

ENOUSH 

The work In English Is planned to aid the student in expressing his thouffhts 
clearly and correctly. In developing nn appreciation of the best literature and In 
cultivating a taste for the best reading. It covers the three years work of the Sci- 
entific Academy of Armour Institute of Technology. 

ORAlDfAR; Sentences: Declarative; Imperative; Interrogative; Simple; Complex; 
Compound. Analysis. The Proposition; Subject; Predicate; Punctuation; Use of 
Capital Letters. Noun Clauses. Parts of Speech: Noun; Pronoun; Verb;, Preposi- 
tion; Conjunction; Adjective; Adverb; Interjection; Participle; Inflection; Conjuga- 
tion of Verbs; Number and Case of Nouns and Pronouns; Comparison of Adjectives; 
Parsing; Modifiers; Connectives; Correlatives. 

OOllPOSITIOV: Arrangement of Words In Sentence; Spelling; Exercises in Punctuation; 
Original Work In Composition a constant requirement; Cultivation of Imagination; 
Rhetorical Structure of Sentence: Unity; Clearness; Ease; Force; Antithesis; Re- 
dundant Words; Vocabulary; Committing to Memory; Slang; The Paragraph; The 
Topic Sentence; Relation of Sentences in Paragraph; Development of Topic Sentence; 
Repetition; Details; Illustration; Specific Instances; Comparisons; Contrast; Defi 
nltion; Cause and Effect; Proofs; Combination of Two or More Methods; Rewriting 
Paragraphs for Special Effects: Indention; Letter Writing; Correction of Faulty 
Sentences; Filling In Outline of a Story; Composition as a Whole; Selection of Ma- 
terials; Unity; Coherence; Proportion; Climax. 

LITE&ATXrRE: The Instmctlon In Literature is based upon the classics. These classics 
have been selected by a conference of professors of the leading colleges and secondary 
schools, bcause they represent the different types of literary art and the different periods 
of literary history. They are to be read with reference to both subject matter and 
style. The Instruction paper gives for each book, an explanation of its type of literary 
art, an account of its place In the history of English Literature, suggestions for the 
study of the text, comments, and detailed explanation. Topics for essays on each of 
the books for careful study are given. 

BOOKS FOB OENEBAL BEADING 

Scott: Ivanhoe. 

George Eliot: Silas Marner. 

Shakespeare: Julius Caesar and The Merchant of Venice, 

Goldsmith: Vicar of Wakefield. 

Coleridge: Rime of the Ancient Mariner. 

Carlyle: Essays on Burns. 

Lowell: Vision of Sir Launfal. 

Tennyson: The Princess. 

Addison: The Sir Roger de Coverley Papers. 
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BOOKS FOS CAKEFUL STTFDT 

Shakespeare: Macbeth. 

Milton: Lycidas, Comus, L* Allegro and II Penseroso. 
Macaulay: Essays on Milton and Addison. 
Borke: Speech on Conciliation with America. 

OEBMAN 

The work in German is planned to give the stndent a fair reading knowledge of 
the language, and a large vocabulary. Careful study is given the structure of the 
language, essentials of accidence and syntax, and translation. 

The instruction Is based upon standard text-books, furnished the student, and la 
divided into three parts, each corresponding to one term's work in the Scientific 
Academy of Armour Institute of Technology. 

Bach part Is composed of a number of sections consisting of: 

1. Directions for studying the Grammar. 

2. Supplementary drill exercises. 

3. Directions and advice regarding the use of the reader. 

4. Review questions and exercises. 

A certain number of pages in the Reader are to be taken in connection with each 
section. 

Frequent reviews are given, and a thorough examination required on each part. 

PART I. Alphabet; Pronunciation; Definite and Indefinite Articlet; Nouns; Prononnfl; 
Present and Past Indicative of Strong and Weak Verba; Order of Words; Prepositions. 

PART n. Adjectives; Pronominal Words; NomeraLi; Verbs (Active Voice); Irregular 
Weak Verbs; Irregular or Mixed Nouns. 

PART m. Modal AnxUiarles; Compound Verbs with Prefixes; Verbs (Passive Volee); 
Reflexive and Impersonal Verbs; Subjunctives. 

TEXT-BOOKS:— 

Blerwirth, Beginning German, Grammar. 

Schrakamp and Van Daell, Das Deutsche Buch, Reader, For Parts I and TI. 

Schrakamp, Exercises in Conversational German, Reader, For Part III. 

mnXED STATES mSTOBY 

The work in United States History is based upon *'McMaster*s History of the 
United States*' and is divided into four parts, each covering thoroughly an import- 
ant period. Numerous suggestions, comments, and explanations are given. A thor- 
ough examination on each part is required. 

COLOHIAL PERIOD: Voyage and Discovery; Colonisation; Intercolonial Wars; Social 
and Political Institutions; Growth of Liberty and Union. 

FORMATION OF THE ITNIOV: Causes of the Revolution; Principal Events; Results of 
the Revolution; The Articles of Confederation; The Federal (}oQventlon; The Con- 
stitution. 

NATIONAL EXPANSION: Hamilton's Financial Policy; The War of 1812; Territorial 
Growth; The Bank Question; The Tariff; The Slavery Question. 

DIVISION AND REUNION: Causes of the Civil War; Leaders; Clilef Events; Reoon- 
stmctlon; Civil Service Reform; Political Parties; Scientific and Industrial Frogreas. 

CHEUISTBY 

The instruction in Chemistry Is based on Remsen's College Chemistry. In 
addition to this text book, the student receives an Instruction Paper on Elements 
of Chemistry and a Combination Laboratory Manual and Note Book. The laboratory 
work is covered in 145 experiments. 

The apparatus and materials necessary for these experiments are furnished the 
Student at cost ($17.50). Among the items are the following: 

Bunsen Burner or Rubber Tubing Crucibles 

Alcohol Lamp Flasks Llebig Condenser 

Test Tubes Mortar and Pestle Beakers 

Evaporating Dish Thistle Tube Burettes 

Pneumatic Trough Ignition Tubes Blow Pipe 

Glass Tubing Glass Retort Retort Stand 

In addition* there are the various acids, bases, salts, metals, and other materials. 
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raVBICAL CHAVOE ASD CEEMIOAL OHAHOE: Bxperlments with Platinum, Copper 
and Maffneslam Wire; Application of Heat to Sugar; Iron Filings and Salphor; Hydro- 
chloric Acid and Marble; Acids on Metals. 

0ABE8: Pneumatic Troagh; Effect of Changes of Temperature and Pressure on Volume; 
Coefficient of Expansion of Gases. 

ETDEOOEV: Preparation by use of Sodium and Potassium; By decomposition of Water 
by an Electric Current; By Sulphuric Acid and Iron Filings; By sine and Hydro- 
chloric Acid. Formation of water from Hydrogen and Oxygen. Physical and Chemical 
Properties and Uses of Hydrogen. 

OXYOEV: Oxygen Made from Potassium Chlorate; Properties of Oxygen; Combustion; 
Experiments with Sulphur and Sodium in Oxygen; Steel burned in Oxygen. Products 
of Combustion. Nature of Combustion. • 

WATEB: Water In Mineral. Animal and Vegetable Substances; Eyaporation and Distillation. 
Purification of water containing solids dissolved; containing gases dlsaolyed; Ionization 
by Wate.r. Electric condiictlTlty of solutions; Solubility of Salts in water; Distilled 
Water; Solution of Sodium Hydroxide; Solution of Hydrogen Chloride. 

CHEMICAL COKBZNATIOir: Law of Definite Proportions; Neutralization of Adds and 
Bases. Law of Multiple Proportion. 

SITBOOEV: Experiment with Phosphorus and Air. Constituents of Air; Properties of 
Nitrogen; Ammonium Nitrate; Affinity of Hydrogen. Oxygen and Nitrogen for each 
other. Ammonia; Aqua Ammonia; Properties; Effect on Acids; Sources; Neutraliza- 
tion; Stability of Ammonium Salts. Oxides of Nitrogen; Formula for Nitric Acid. 
Nitric Acid; Manufacture; Action on Animal and Vegetable Fibers. Formation of 
Nitrates from Nitric Acid and Metals. Nitrates: Composition of Explosives; Action 
of Heat on Nitrates; SolubiUty of Nitrates. 

FE08PH0EV8: Characteristic Properties; Spontaneous Combustion; Chemical Activity; 
Differences in the Properties of Yellow and Bed Phosphorus. Phospbine: Preparation; 
Composition; Properties. Oxides and Adds of Phosphorus; Phosphorus Pentoxlde; 
Preparation of Acids. Phosphorus Acid: Tests: Comparison with other Acids. 

AB8ENI0: Properties: Melting and Burning Points; Test for Arsenic; Valence. 

AVTIMOHT; Comparison of Antimony and Aresenlc. 

BI8KXTTH: Comparison of Phosphorus. Arsenic. Antimony and Bismuth as to Specific 
Gravity, Tendency to Bum in Air and to Form Acids. Beview of Nitrogen Group. 

BULPWURi Formation of Crystals; States of Sulphur — Solid; Liquid; Gas. Hydride of 
Sulphur; Effect of Hydi-ogen Sulphide on Zinc Sulphate. Arsenic Trloxide, Copper Sul- 
phate. Tartar Emetic, Lead Nitrate and Iron Sulphate. Making Sulphuric Acid. 

TEE HALOGENS: Hydrofluoric Add Gas: Action on Glass: Chlorine: Tests; AflTlnlty 
of Chlorine for Hydrogen; Bleaching Power; Preparation of Potassium Chlorate. 
Hydrochloric Add. Preparation of Chloric Acid. Bromine. Comparison of Bromine 
and Chlorine. Iodine. 

0A2B0H: Properties; Uses of Animal Charcoal; Oxides of Carbon; Carbon Dioxide; 
Combustion; Calcium Carbonate; Soap Solutions and Hard Waters; Asphyxiation; 
Flames: Bunaen Burner; Characteristics of salts in general. 

METALS ASD THEIB SALTS: Sodium and Potassium Compound; Properties; Tests. 
Copper Compounds; Magnesium. Calcium, Strontium and Barium. Zinc. Cadmium and 
Mercury. Aluminum. Tin and Lead. Chromium and Molybedenum. Manganese. 
Iron, Cobalt and Nickel. 

PHYSICS 

This course follows closely that given In the University High School of the University 
of Chicago, Millikairs and Gale's "First Course in Physics" being used as the reference 
text. An outfit of laboratory apparatus is supplied to each student, on the conditions 
stated below, together with complete directions for the performance of about 50 experiments, 
which are carefully selected to illustrate and emphasize all of the most important principles 
underlying the various branches of Physics. 

The course has been developed by, and will be under the supervision of, Robert 
Andrews MllUkan, Ph. D.. Assistant Professor of Physics in the University of Chicago, 
and Glenn M. Hobbs, Ph. D., in charge of the Department of Physics, School of Educaton, 
University of Chicago. 

A very complete outfit of apparatus will be loaned the student upon a deposit of $10.00 
and a guarantoo that the outfit will be returned at the end of six months. The deposit will 
be refunded, less breakage, upon return of the outfit. 



SPECIAL COXTESES 

MATHEMATICS, MECHANICAL DRAWING, ENGLISH, GEBMAN, TTNITED STATES 
mSTOBY, CHEMISTBY, PHYSICS. (For synopsss, s«e pages 161-166.) 

Tuition $25.00. Payable Monthly. 
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GENERAL STUDIES 

Preliminary to Engineering Courees 
ABITHMETIC PABT I 

rUVSAXEHTAL PROCESSES: UnltB; Nambera: Concrete and Abstract; Like and 
Unlike. Notation; Numeration; Value; Arabic and Boman Nomerals; Addition; 
Subtraction; Mnltlplicatlon ; Division; Factoring; Cancellation. 



ABITHMETIC PABT H I- Ij CtT] 




FEAOnONS: Definitions; Proper and Improper Fractions; Re- 
duction of Fractions; Least Common Multiple; Least Com- 
mon Denominator; Addition, Subtraction; Multiplication and 
DlTlsion of Fractions. 

DECniALS: Dcflnitions; System of Notation; Addition. Sab- 
traction, Multiplication and DlTlsion of Decimals; Symbols 
of Aggregation. 

ABITHMETIC PABT m ^^^ fed| 

PERCEHTAOE: Definitions; Decimals; Fractions and Percentage. ^ |J | j^ ^ 

PercenUge; Rate; Base. Gain or Loss; Rules. ■ 

DEVOmirATE NTJICBERS: Reduction of Denominate Numbers; Linear ICeasore; Stpiare 
Measure; Cubic Measure; Measures of Weight: ATolrdupois; Troy; Apothecaries'; 
Surveyors' Measure; Liquid Measure; Dry Measure; Measures of Money; Measures of 
Time. Operations with Denominate Numbers. 

ZHYOLimOir AKD EyOLVnOV: Exponents; Powers: Radical Sign; Square Root; 
Cube Root. Roots of Fractions; Roots other than Square and Cube. 

RATIO AKD PROPORTION: Antecedent; Consequent; Extremes and Means; Roles for 
Solving Ezampleb in Simple Proportion. 

ELEMENTABT ALGEBBA AFD MENSITBATON 

ALGEBRA: Use of Letters; Addition; Subtraction; Multiplication: Division. Cancella- 
tion; Simple Equations; Transposition; Substituting in Equations and Fwmalas; 
Finding Values of Unknown Quantities. 

MILNHURATIOV: Definitions: Lines; Angles; Polygons; Circles; Sectors; Segments; 
Measurement of Angles, Triangles. Rectangles. Trapeaolds, Heiagons, Circles. Vol- 
umes and Surfaces of Prisms, Cylinders, Pyramids, Cones, Frustums of Cones and 
Pyramids. Sphere. Practical Problem: Measurement of Steam Space in a Horiaontal 



Multitubular Boiler. 



MECHANICS PABT I 



PROPERTIES OF MATTER: Atoms and Molecules; Solids; Liquids; Gases; Eztenslhll- 
Ity; Impenetrability; Indestructibility; Inertia; Divisibility; 
Porosity; Hardness; Tenacity; Brlttleneas; Malleability; 
, DuctiUty. 

^ "*!• JI0TION, VELOCITT AHD FORCE: Momentum ; Newton's Laws; 
Pnrallelogrum of Forces; Force Diagrams. Center of Grav- 
ity; Falling Bodies; Projectiles; The Pendulum; Kinetic 
and Potential Energy; Centrifugal Force. 

PRINCIPLES OF XAOHINES: I^evem; Pulleys; Inclined Planes; 
Wedges; Screws; Laws of Friction; Coefficients of Friction. 
Tooth Gear?: Spur; Worm; Bevel; Helical; Belt, Wire and 
Rope Gearing. Velocity Ratio; Horse Power Transmitted; etc 

MECHANICS PABT TL 

BTREHOTH OF MATERIALS: Cohesion; Adhesion; Capillarity; Stress; Deformation; 
Elastic Limit; Breaking Strength; Coefficient of Elasticity; Tension; Compreoslon; 
Shear; Torsion; Factor of Safety; Working Stress. Strength of Pipes and Cylinders; 
Strengtll ef Beams and Columns; Moment of Inertia; Diagrams and Formulas. 
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K7DE08TATX08: Deiiflt7f Spedflc OnTlty; Hydrometen; PreMure of Flnldi; Hj- 
draallc Prea; Head; PreMore; Dams and Gates; €k)efficlents of Flow; Water Motors; 
Torblnes. 

FVZnilATZCB: Barometers; Marlotte's Law; Suction Pumps. 

HECEANISH » 

SEYOLYDra B0DIE8: Mechanism; Motion; Yelocity; Snrfaoe Speed; Oalcolatlon f6r 
Diameter and Number of BeTolutlons; Cylinder and 
Cones in direct Contact. Cylinders and Cones Con- 
nected by Belts; Stepped and Tapered Cones. Disc 
and Roller. Tight and Loose Pulleys; Clutches; Other 
Mechanisms. 

BDCPLE XAOHIVE PARTS: Screws; Levers; Cams; 
Link work; Motion and Power; Applications for Ma- 
chine Shop and Textile Work. Quick Return Motions: 
Whitworth; Swinging Block. 

0SAR8: Spur: Annular; BeTel; Worm and Wheel; 
Velocity Ratios; Trains of Gears. 

HEAT 

DEFINITION AND NOTATION: Definition of Heat; Amount of Heat; Degree of Heat; 
Thermometer: Temperature; Fahrenheit; Centigrade; Reaumur. Freeslng and Boil* 
ing Points. Notation: Absolute Temperature; Cbanglrg from one Scale to another. 

BEAT EFFECTS: Eipansion: Cubical; Linear; Coefficients of Expansion; Expansion of 
Solids, Liquids and Gases. Liquefaction: Laws of Fusion; Table of Melting Points; 
Vaporisation; Byaporatlon; Boiling; Table of Boiling Points; Boiling under Pressure 
and in Vacuum. Distillation; Conduction; Convection; Radiation. 

THEBKODTNAXICS: Mechanical Equivalent of Heat; First Law; Adlabatlc and Iso- 
thermal Expansion; Second Law; The Heut Engine. 

PRACTICAL AFPLIOATIONS: The Steam Engine and Hot- Air Engine; Manufacture of 
Ice; Production of Liquid Air. 




ELEMENTS OF CHEMISTBT 



FtTNDAXENTAL PRINCIPLES; 
Molecules and Atoms. 



Physical and Chemical Changes; Mechanical Mixture; 



Table of Elements with Symbols, etc. 
Law of Definite Weight; Valence; Combining Value. 
Saturated Solution. 



Atomic Weight; Vapor Density; 
Equations, Factors and Products. 



PROPERTIES: Physical and Chemical Properties of Oxygen; Hydrogen; Nitrogen. 
Chemistry of Air and Water; Carbon: Forms and Compounds. Illuminating Gas; 
Water Gas; Coal Gas; Composition. Combustion; Carbon Monoxide; Carbon Dioxide. 

METALS: Sodium: Properties; Compounds. Calcium: Properties; Compounds. 

ACIDS: Manufacture of Sulphuric, Nitric and Hydrochloric Acids. 

HETAILITBOT 

IRON AND STEEL: Ores: Magnetite; Hematite; 
Limonitc; Siderlte. Minerals: Iron Pyrites; 
Frankllnlte. Preparation of Ores. 

BLAST FURNACE: Ores; Flux; Fuel; Slag. Oper- 
ation and Chemistry of Furnace. Cast Iron: 
Grades and Impurities. Malleable Cast Iron. 

WROTTOHT IRON: Direct Process; Puddling Process; 
Operation of Furnace. Welding. 

STEEL: Blister Steel; Crucible Steel; Bessemer 
Process: Converter; Add and Basic Bessemer; 
Cupola Process; Molds and Molding. Ralls. Open 
Hearth Process: Martin Process; Siemens Proce86, 
Combination; Gas Producers. Special Steels; 
Casehardenlng: Effects of Elements in Steel; Tem- 
pering: Colors and Temperature. 

OTHER METALS: Copper: Ores; Extraction; Smelt- 
ing; Refining. Lead: Smelting; Softening and 
Desllverlxing; Refining. Tin. Zinc. Aluminum. 
Tables of Properties of Metals and Alloys. 
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MECHANICAL DRAWING 

PART I 

VKEFTRTmEXm AJXD XATEBIALB: Drawlnir Paper; Board; Pendls; T-Sqnores; TTl- 
angles; CompaneB; Line Pens; Scales; Irregiikkr Cnrrea; Lettering Plates: Bzerdsei 
In Line Work. 

PART II 

GEOXETRICAL DBAWIVG: Lines; Angles; Triangles; Qnadrllaterali; PtrallelQgmiis; 
Rhombos; Pentagon; Hexagon; Circles; Measurement of 
Angles. Solids: Prisma; Pyramlda; Cylinders; Cones; 
Fmstmma;. Spheres. Ellipse; Parabola; Hyperbola; Cycloid 
and Involute Curves. Plates: Twenty-Bight Problems In 
Geometrical Drawing. 



PART III 







FEOJECTIOITB: Orthographic: Plan and Elevation; Projeo* 
tion of Points. Lines. Surfaces and Solids. Third Plane of 
Projection; True Length; Shade Lines; Light and Dark 
Surfaces. Intersections and Developments: I:iter8ections of Planes with Oones and 
Cylinders; Development of Prisms, Cylinders, Cones, etc. Development of Elbow. 
Isometric: Isometric Axes; Cube; Cylinder; Directions of Rays of Light. Plan and 
Elevation of Pentagonal Pyramid. Vertical and Horizontal Projections. ObUque 
Projections: Difference between Oblique Projection and Isometric. Shade Lines; Co- 
ordinates. Isometric of House. Box, etc. Oblique Projection of Crank Arm. 

LOTE SHADING ASD LETTERING: Gradations of Light and Shade on Curved Surfaces; 
Shading Cylinders, Cones, Spheres, etc. Slses and Spacing of Letters; Gothic and 
Roman Alphabets; Architectural Letters; Titles for Working Drawings. Plates. 

PART IV 

WORKING DRAWINGS: Lines: Full; Invisible; Shade; 
Center; Extension; Dimension. Location of Views; Cross 
Sections; Croasbatchlng; Dimensions; Finished Surfaces; 
Material; Conventional Representations of Screw Threads, 
Bolts and Nuts. Methods of Drawing Hexagonal and 
Square Nuts. Threads in Sectional Pieces; Broken Shafts. 
Columns, etc. Tables of Standard Screw Threads, Bolts 
and Nuts. Scale Drawing; Assembly Drawing; Blue 
Printing; Formulas for Blue-Print Paper. Plates. 
Plates. 

PART V. 

DETAILED DRAWINGS: The Helix; Pitch; Springs; Conventional Represents ttons; 
V-Thread; Square Thread; Standard Threads. Cams: Kinds of Motion; Kinds of 
Cams; Designing. 

GEARING: Belt: Parallel Shafts; Open and Crossed Belts; Quarter-Turn Belt; Re- 
versible Quarter-Turn Belt with Two Guide Pulleys; With One Guide Pulley. Belts 
Connecting Non-Parallel Shafts whose Axes Intersect. Belt Holes. Tooth Gearing: 
Pitch Circles; Addendum; Back Lash; Diametrical Pitch; Cycloldal and Involute 
Gears; Epicycloldal Spur Gears. Annular Gears; Rack and Pinion; Involute Gears; 
Bevel Gears. Plates. 

PART VI 

WORKING SHOP DRAWINGS: Plan and Scope of Advanced Work 
pleteness of Drawings; Cost of Producing; Method of Procedure. 

DTTPLEZ PUMP PLATES: Rating of Pump; Steam- 
End Layout; Molding and Machining of Steam 
End. Dimensions and Letters; System; Accuracy; 
Clearness; Completeness; Character; Inking and 
Tracing: Dimensions; Abbreviations; Piston Bod 
and Valve Stem; Molding and Machining; Steam 
Chetat and Valve; Valve-Motion Layout and Details; 
Yoke; Stuffing Boxes; Brackets; Water-end Lay- 
out; Water Cylinder; Cap; Air Chamber; Plung- 
er; Valve Details; Foundation; General Drawing. 

ORDER SHEETS: List of Castings and Mlscellaneons 
Parts: Bolts; Nuts; Pins; Special Fittings; 
Wrenches. 



EnentUlfl; Oom- 




PLATES: Details; 
Xraclnff. 



Pencil Drawings and Inked Plates; Assembly Drawing of Pomp: 
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Addition; Sabtractlon; Use of ParentheBea; Moltipllca- 
Factorlng; Highest Ckjmmon Factor; Lowett Common 




MATHEMATICS 

ALOEBSA FABT I 

EZPAESBIOVS: Symbols; Coefficients and Exponents; Symbols of Relation; Symbols of 
Abbreviation; Positive and Negative Terms; Monomial; Binomial; Trinomial; Poly- 
nomials; Similar Terms. Finding Numerical Value by Substitution. Finding Values 
of Unknown Quantities. 

FUHDAXESTAL PB0CESSE8: 
tlon; Division; Formulae; 
Multiple. 

FEAOnOVB: Fractions and Integers; Reduction of Frac- 
tions to Lowest Terms; Reduction of Fractions to Entire 
or Mixed Quantities; Reduction of Mixed Quantities to 
Fractions; Reduction of Fractions to Lowest Common 
Denominator; Addition and Subtraction of Fractions; 
Multiplication and Division of Fractions; Complex 
Fractlona. 

ALOEBBA PABT n 

BZMFLE EQITATIOKS: Transposition; Solution of Simple Equations; Solution of Equa- 
tions Containing Fractions; Literal Equations; Equations Involving Decimals; Equa- 
tions Containing Two Unknown Quantities: Elimination by Addition, Subtraction, 
Substitution anu Comparison. 

OrVOLimOV Ain> EVOLirnOV: Monomials and Polynomials: Squares, Cubes and Higher 
Powers. The Radical Sign; Theory of Exponents; Radicals; Reduction of Radicals 
to Simplest Form; Addition, Subtraction, Multiplication and Division of Radicals. 
Involution and Evolution of Radicals. Irrational Denominators; Approximate Values. 

XXAGIVABY QUANTITIES: MnltlpUcation and Division of Imaginary Quantities. Quad- 
ratic Surds. 

EQITATIOVS: Solution of Equations Containing Radicals. Pure snd Affected Quadratic 
Equations; Simultaneous Equations Involving Quadratics. 

BATIO Ain> PROPORTION: Alternation; Inversion; Composition; Division. 

PROGRESSION: Arithmetical and Geometrical. 

BINOMIAL THEOREM: Formulae; Positive Integers; Finding Terms In an Expansion. 

OEOHETBT 

DEFINITIONS: Principles; Axioms; Abbreviations. Angles: Acute; Obtuse Obmple- 
mentary; Supplementary; etc. Parallel Lines; Axioms. 

FUNDAMENTAL THEOREMS: Plane Figures; Polygons: Equilat- 
eral and Equiangular. Quadrilaterals; Circles; Measurements of 
Angles; Similar Figures; Trapezium; Trapeiold; Parallelo- 
gram; Rectangle; Squares Rhomboid; Rhombus. Ratio and 
Proportion. Terms; Alternation; Inversion; Composition and 
Division. The Circle: Theorems; Area; Circumference, etc. 

SIMILAR POLYGONS: Definitions. Theorems. Areas of Miscel- 
laneous Figures; Equivalent Polygons: Rectangles, Parallelo- 
grams. 

PROBLEMS OF CONSTRTTCTIONi Twenty-nine Problems in Construction of PUne Figures. 

TBIOONOHETBT AND LOOABITHUS 

TRIGONOMETRY: Definitions; Functions of Acute Angles; Measurement of Angles; 
Complementary Functions. Fundamental Theorems; Theorems Connecting the Different 
Functions of an Angle. 

FmrCTIONS: From One Function of an Angle to Find the Other Functions. Functions 
of 45 degrees. 30 degrees and 60 degrees. Trigonometric Functions of Any Angle. 
Positive and Negative Angles; The Fonr Quadrants. Functions of degrees, 90 de- 
grees, 180 degrees and 270 degrees. Angles and Triangles. 

LOGARITHMS: Nature and Use of Logarithms; Logarithms of 
a Product, a Fraction, a Power, a Root. Solutions of Arith- 
metical Problems by Logarithms. 

TRIANGLES: Right Triangles: Solution by Natural Functions; 
Solutions by Logarithms; Areas. Oblique Triangles: Solu- 
tion by Breaking up Into Right Triangles; Areas. 

EZER0ISE8: Length of Belt over two Pulleys; Stress In Rods forming an Acute Aagle. 
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SPECIMEN INSTRUCTION BOOK 

Of which there are about Fifty in every Full Course, each averaging 

Eighty Pages, handsomely bound in cloth. 
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APPRECIATION 




/J% S an evidence of the high esteem 
7^ in which the work of the American 
School of Correspondence is held 
by other Educational Institutions, we 
append the names of a few of the lead- 
ing Universities, Colleges, etc., in which 
various Instruction Papers of the School 
have been adopted as regular text-books. 




Massachusetts Institute of Technology, 

Boston. Mass. 
Harvard University, Cambridge, Mass. 
Columbia University, New York, N. Y. 
Lehigh University, So. Bethlehem, Pa. 
U. S. Government School of Submarine 

Defense, Ft Totten, N. Y. 

cago, 111. 
Pratt Institute, Brooklyn, N. Y. 
Lowell Textile School, Lowell, Mass. 
Iowa State College, Ames, Iowa. 
Antioch College, Yellow Springs, Ohio. 
Tri-State College of Engineering, Angola, 

University of Maine, Orona, Me. 
University of Utah, Salt Lake City, Utah. 
Westinghouse Shop School, Pitts- 
burg. Pa. 
Young Men's Christian Association. 
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Representative Students and Graduates. 
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GRADUATES 



i$ 



In order that the list may be made as accnimte as possible, gradnates are 
requested to notify tlie School of errors or change of address. 



Abbe, Geo. C, Warehouse Point, Conn. 
Adams, Frank, North Adams, Mass. 
Adams, Q. C, Winthrop, Me. 
Adams, G. W.. Winchester, N. H. 
Adams, Napoleon A., N. Adams, Mass. 
Adamson, G. W., W. Oakland, Cal. 
Adamson, W. G., Eldorado, Wis. 
Adler, Alphonse A., Brooklyn, N. Y. 
Adslt, W. H., Batavia, N. Y. 
Affleck, David S., Chesterton, Ind. 
Ahrens, John F., Bakersfleld, Cal. 
Alden, R. C, Marlboro, Mass. 
Alden, S. D., Watertown, Mass. 
Aldrlch, B. F., Beaver City, Nebr. 
Aldrich, E. W., Maplewood, Mass. 
Alexander, Dan*l, Greenville, Mich. 
Alexander, Walter N., Rochester, Minn. 
Alford, Smith, Ellwood City, Pa. 
Alger, C. R., Lestershire, N. Y. 
Allckson, A., Winnebago City, Minn. 
Allan, Wm. G., Manchester, England. 
Allen, D. A., Ellsworth, O. 
Allen, Ralph, Chicago, lit. 
Allen, W. K., Moriah, N. Y. 
Altmann, Edw. H., Buffalo, N. Y. 
Alvarey, Luis B., New Orleans, La. 
Alward, Thos., Indian Head, Md. 
Amunds, Fred, Brooklyn, N. Y. 
Anderson, C. L., Chicago, 111. 
Anderson, O. N., Melette, S. D. 
Anderson, Ulrlch. Eau Claire, Wis. 
Andin, A. Gust, Stockholm, Sweden. 
Andren, C. Frederick, Lynn, Mass. 
Andrew, I. A.. Medina, Ohio. 
Andrews, John, Pontiac, Mich. 
Applegate, Raymond, Batavia, Ohio. 



Appleton, C. L., Mt. Holly, N. J. 
Arbenz, Walter, Haselton, Pa. 
Armstrong, Jas., Plattsburg, N. Y. 
Armstrong, M. R., Salem, Ohio. 
Armstrong, Ralph, Manhattan, Kans. 
Arnold, Geo. B., Warren, R. I. 
. Arnoldi, Hermann, St. Louis, Mo. 
Ashley, Fred S.. Florence, Mass. 
Ashley, H. S., Fort Worth, Tex. 
Ashton, Robert E., Bullion, Pa. 
Asquith, Albert, Northboro, Mass. 
A they, D. E., Des Moines, la. 
Auld, John D., Baltimore, Md. 
Aurelius, Thos., Jollet, 111. 
Avila, Miguel, Vera Cruz, Mex. 
Axeison, Oscar, Valley City, N. D. 
Ayers, E. Ray, Milwaukee, Wis. 
Ayson, Ernest E., Otago, N. Z. 
Bachelder, Maynard C, Warren. N. H. 
Backus, Harry F., Cleveland, O. 
Bacon, Frank A., Emporia, Kansas. 
Bacon, L. G., Stratford, N. Z. 
Badger, Le Roy H., Niles, Mich. 
Badger, L. W., Des Moines, la. 
Bailey, Clarence C, Newton, Kans. 
Baker, C. A., Harvey, 111. 
Baker, Fred E., Hastings, Mich. 
Baker, Geo. Francis, Buddie, Va. 
Baker, H. B., Waynesboro, Pa. 
Balcanqual, John, Buffalo, N. Y. 
Ball, Edwin, Jr., Ft. Wayne, Ind. 
Ballou, Edward A., Pasadena, Cal. 
Ballon, E. H., Binghamton, N. Y. 
Banks, A. L., Los Angeles, Cal. 
Bannan, L., Weatherly, Pa. 
Bannister, John A., Chicago, 111. 
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GRADUATES— Continued 



Barber, B. M., Everett, Mass. 
Barber, Frank W., Erie, Pa. 
Barker, Lewis R., Parkvllle, Mo. 
Barlow, F. C. Eau Claire, Wis. 
Bamum, Stanley H., Bailey, Mich. 
Barr, Arple, De Witt, la. 
Bascom, G. R., Boston, Mass. 
Bashore, Jesse, Logansport, Ind. 
Batchelder, L. J., Laconla, N. H. 
Bates, A. H., Elgin, 111. 
Bates, Douglass B., Plttsford Mills, Yt 
Bates, G. W., Nantlcoke, Pa. 
Baugh, Robt. Spenee, Los Angeles, Cal. 
Baxter, Leroy F., Blair, Neb. 
Beal, Clifford G., E. Brldgewater, Mass. 
Beard, Norton S., Hoi ton, Kans. 
Beardsley, W. A., Glenwood, Minn. 
Beck, Ellis L., Pittsbargh, Pa. 
Becker, A. M., Atlanta, N. Y. 
Beerbower, Clyde, Salem, Va. 
Bell, Lawrence J., Piano, 111. 
Bellows, Frank A., Baldwinsvllle, N. Y. 
Benbow, Burnle L., La Fayette, Ind. 
Bennett, Wm. I., Pittsburg, Pa. 
Benson, O. R., Chicago, 111. 
Bentall, Frank Wm., Earls Colne, Eng. 
Bergbom, C. E., Ft. Hamilton, N. Y. 
Bergner, W. G., Peoria, Ills. 
Berkhelmer, Chas., Ashland, Neb. 
Bernhardt, Fred'k P., Chicago, Ills. 
Bester, Fred E., Enfield, Mass. 
Blathrow, E. D., W. Lebanon, N. H. 
Blckford, Oramel S., Greenfield, Mass. 
Blddle, J. E. W.. Auckland, N. Z. 
Bldle, B. A., Wooster, O. 
BIggar, D., Edgerton, Wis. 
BiUard, W. R., Mt. Washington, Md. 
Blmmerle, Augustus E., Eden Tale, Cal. 
Blndrlch, Chas. F., Milwaukee, Wis. 
BlTlns, Frank H., Port Byron, N. Y. 
Black, A. T., West Union, O. 
Black, Wm., Chicago, 111. 
Blanthorn, John E., Brooklyn, N. Y. 
Blazler, D. D., Ellsworth, Kans. 
Blewctt, W. G., Edmonton, Alberta, Can. 
Blizzard, W. E., Chicago, 111. 
Bolce, C. L., Evanston, Ills. 
Bolton, Wm., G., Mlzervllle, Ind. 



Bonnett, J. C, New Haven, Conn. 

Boostrom, A. J., Galva, III. 

Bootsgezel, Jacob J., Groningen, Nether- 
lands. 

Bossingham, John E., Manfield, Ohio. 

Bothwell, J. L., Mexico City, Mex. 

Boughton, S. W., Alma Heights, Mich. 

Bourgeois, Philip, JoUet, 111. 

Bower, Jordan W., Manistique, Mich. 

Bowman, Chester A., Mlddleville, Mich. 

Bowman, Henry R., Freeland, Md. 

Bo wring, Geo. P. B., Lowell, Mass. 

Boyd, Harry W., Philadelphia, Pa. 

Bradley, John J., Amoskeag, N. H. 

Breen, Jos. W., Philadelphia, Pa. 

Breest, Francis, Arbor Vltae, Wis. 

Bretschneider, E^lwin C, Amana, Iowa. 

Brewer, Chas. A., Noroton Heights, 
Conn. 

Brlggs, Howard N., Salem, Mass. 

Bright; Geo. W., Chicago. 111. 

Brlssel, C. F., Undercllff, N. J. 

Bristol, J. S., Danville, III. 

Bristol, M. L., W. Hartford, Conn. 

Brooks, G. W., Mullan, Ida. 

BronghtoD, Wm., Waterbury, Conn. 

Brown, Archie C, Avon, N. Y. 

Brown, A. R., San Bernardino, Cal. _ 

Brown, Geo. V. A., San Francisco, Cal. 

Brown, Robert, Glasgow, Scotland. 

Brown, R. D., Ithaca, N. Y. 

Brown, R. E., Ft. William, Ont. Can. 

Brulschaart, C, Walworth, n: Y. 

Brunner, Earle, Spokane, Wash. 

Bryant, Sydney V., London, Ont. 

Buchan, James, Stanley, N. Y. 

Buchs, William L., Buffalo, N. Y. 

Buck, C. M., Topeka, Kans. 

Buckalew, Wm. F., Philadelphia, Pa. 

Buckley, Oliver E., Sloan, Iowa. 

Buell, J. A., Wilmington, Vt. 

Bull, Hllarlo Blanch, Madrid, Spain. 

Burdeno, Fred J., Grosse He, Mich. 

Burdick, Chas. A., Coldwater, Mich. 

Burford, Frank W., Tlmaru, N. Z. 

Burgess, H. C, St Louis, Mo. 

Burgess, H. 1^., Chicago, 111. 

Burns, Chas. E., Beverly, Mass. 
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GRADUATES— Continued 



Burns, J., WeRtland, N. Z. 
Burpee, F. D., Ottawa, Ont., Can. 
Burr. Ordwell Perry, Leon, Ohio. 
Burrows, C. E., Tnlare, Cal. 
Burrows, H. G., London, England. 
Burton, A. R., Green Bay, Wis. 
BuBch, E., Milwaukee, Wis. 
Butler, W. T., Breckenrldge, Colo. 
Butt, Ernest, Hawkes Bay, N. Z. 
Buttgenbach, W. J., Bacon, Philippine I. 
Byrne, Blcardo A., Mantanzas, Cuba. 
Calhoun, Pearl Randolph, Pittsburgh, Pa. 
Calkins, Alvln C, Alpena, Mlth. 
Callaghan, Martin, Chicago, 111. 
Camacbo, Alex. A., St. Johns, B. W. 1. 
Camacho, Frank E., New York, N. Y. 
Campbell, Chas., Campbellstown, Ohio. 
Campbell, John K., Los Angeles, Cal. 
Cannon, L. J., Hyannls, Mass. 
Carlln, Clarence, Loralne, Ills. 
Carlock, Fred M., Chicago, 111. 
Carlsen, N. A., Butte, Mont. 
Carr, John B., Fall Rlrer, Mass. 
Carroll, Geo. B., Falrport, N. Y. 
Carroll, n. T., Swanton, Ohio. 
Carrothers, Lewis E., Adelaide, Ontario. 
Carsley, Geo. F.^ Boston, Mass. 
Carstensen, Wm., Walnut, Iowa. 
Carter, Fred'k W., New Bedford, Mass. 
Caskey, E. M., Trenton, N, J. 
Caukln, Ray O., Jackson, Cal. 
Chambers, Guy A., Chicago, 111. 
Chambers, Michael A., Warrington, Fla. 
Chandler, Frank, Moscow, Russia. 
Chandler, G. B., Rose, Kansas. 
Chapln, C. C, Sloan. Iowa. 
Chaplin. Allen, Geuda Springs, Kans. 
Chapman, C. D., Chicago, 111. 
Chapman, C. O., Cincinnati, Ohio. 
Chapman, S. J., Wabash, Ind. 
Chapman, W. W., Zortman, Mont. 
Chase, J. E., RolUn, Mich. 
Cheney, F. L., Worcester, Mass. 
Cherry, John, Kansas City, Mo. 
Chorpenlng, G. B., Clarksburg, W. Va. 
Chrlstesen, Chas., New York, N. Y. 
Christie, John, Sidney Mines, N. S. 
Christie, John, Jr., Paisley, Scotland. 



Church, F. F., Medford, Mass. 
Church, Henry L, Caldwell, Kans. 
Churchill, Harry E., Belolt, Wis. 
Claflln, Arthur, Charleston, Wash. 
Clark, Clarence E., Albany, N. Y. 
Clark, Harry Lee, Canton, Pa. 
Clark, Leroy W., Providence, B. L 
Clark, M. D., Chicago, 111. 
Clark, Ralph C, Poy Slppi, Wis. 
Clark, Samuel E., W. Milan, N. H. 
.Clark, Wm. L., Brooklyn, N. Y. 
Clarke, Edw., Paris, Ont., Can. 
Clarke, Frank J., Pawtucket, R. I. 
Clarke, Reuben R.. San Francisco, Cal. 
Cleghorn, Leslie F., Port Chalmers, N. Z. 
Clemenson, J. R., Milwaukee, Wis. 
Clerc, Adrian, Chicago, 111. 
Clifford, James A., Billings, Mont 
Clifton, Clifford R., Ida Grove, la. 
Cline, H. Dale, Bloomlngton, 111. 
Clinehens, B. W., Maplewood, Ohio. 
Clough, John S., NOi Haverhill, N. H. 
Cochrane, J. J., New Martinsville, W. Va. 
Cole, Chas. R., E. Brownfleld, Me. 
Colebank, F. M., Madella, Minn. 
Coleman, Chas. J., New Berlin, Ohio. 
Coleman, Vincent B., Port Hope, Ont. 
Coleman, W. B., Hackettstown, N. J. 
Colquette, Sherman D., Feversham, Ont. 
Comer, George W., Jordan, Wyo. 
Compton, Wm. V., Weston, Ohio. 
Condon, Patrick J., New York, N. Y. 
Conlbear, John C, Windsor, Ont. 
Conover, Judson L., W. Freehold, N. J. 
Cook, Harry L., Maiden, Mass. 
Cooling, Louis, Wilton Jet., Iowa. 
Cooper. Harry W., St. Louis, Mo. 
Cooper, Oscar J., Chicago, 111. 
Copeland, Fred E., Thomaston, Me. 
Copp, Ralph, St. Louis, Mo. 
Corwin, Cecil, Hay ward, Cal. 
Cost, Irving T., Clifton Springs, N. Y., 
Coubrough, Leslie, Tacoma, Wash. 
Couture, Archill, Blddeford, Me. 
Cover, H. S., South Bend, Ind. 
Covington, R. R., Laurlnburg, . N. C. 
Cowan, C. E., Greensburg, Pa. 
Cowan, Jno. H., EagleviUe, Ohio. 
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Cox, Wm. H., Rome, N. Y. 
Crafts, C. P., Tuscola, III. 
Cramer, Alonzo A., Amsterdam, N. Y. 
Cramer, Sidney R., Belpre, O. 
Crapnell, Clay, Chicago, 111. 
Crawford, Frank E., Roxbury, Mass. 
Creveling, Chas. S., Bloomsbnry N. J. 
Cronie, J., Philadelphia, Pa. 
Cronin, Frederick W.. Worcester, Mass. 
Croach, W. L., Bristol, Conn. 
Culbertson, Allen H., Oil Center, Cal. 
Culham, Ansley, Stayner, Ont., Can. 
Culler, R. Eugene, Lucas, Ohio. 
Curl, Lester LeRoy, Lebanon, Ore. 
Curow, J. W., Chicago, Ills. 
Curry, Harry F., Los Angeles, Cal. 
Curtis, Harry S., Chicago, 111. 
Dalton, F. W., Walsingham Center, Ont 
Danhoff, L., Chicago, 111. 
Danuer, John, Haryey, 111. 
Darby, W. G., Madison, Wis. 
Davenport, Harry C, Bllssfleld, Mich. 
Davenport, H. E,, Belma, Wash. 
Davey, John, Oshkosh, Wis. 
Davidson, Harry L., Canton, Ohio. 
Davidson, J. C, Prince Bay, N. Y. 
Davis, Arthur A., Clark's Green, Pa. 
Davis, A. R., Bloomington. 111. 
Davis, Bainbridgc J., Long Branch, N. J. 
Davis, Clarence A., Penacook, N. H. 
Davis, Chas. E., Chicago, 111. 
Davis, Chas. P., Elmira, N. Y. 
Davis, Fred H., Silver Creek, N. Y. 
Davis, Hoyt C, Davis. W. Va. 
Davis, J. Alder, Amherst, N. S. 
Davis, Louis R., Chicago, 111. 
Davis, Luther J., Chicago, 111. 
Davis, Walter S., Little Falls, N. Y. 
Davison, C. H., Lyme, Conn. 
Day, Allen J., Sanford, Fla. 
Day, Lewis E., New Haven, Conn. 
Dayton, R. N., So. Norwalk, Conn. 
Dean, Elmer, New Brunswick, N. J. 
Deefholts, Ernest C. R., Wlllesden, Eng. 
Do Groat, George. Plalnfleld, N. J. 
Dehlln, Adolph, Chicago, 111. 
Do Lapp, Austin, La Harpe, 111. 
De Mandevllle. E. E., New York, N. Y. 



De Neuter, Chas., Lima, Pern. 
Dero, Louis, Le Havre, France. 
Devan, Vincent M*. Boston, Mass. 
De Vout, Anson, Harrlsburg, Pa. 
De Witt. Timothy, Westerville, Ohio. 
DeWolf, Philip, Salt Lake City, Utah. 
Dlckcrson, Chas. W., Milwaukee, Wis. 
Dickerson, Clifton, Echo, Minn. 
Dlckerson, Ernest B., Renner, Texas. 
Dickey, Ernest, Bloomingburg, Ohio. 
Dickinson, O. E., TitusviUe, Pa. 
Dickson, J. H., Polk, Pa. 
Dickson, W. R., Jamaica Plain, Mass. 
Dletzsch, Wm., Alameda. Cal. 
Dlnsdale, Wm., No. Tarry town, N. Y. 
Dixon, Wm. E., Northboro, Mass. 
Dodds, Fred C, Wheaton, Minn. 
Dohren, Harry, Jackson, Tenn. 
Dolllnger, J. G., San Francisco, Cal. 
Donlon, Thos., Mlnnedosa, Man. 
Dorman, G. L., Lexington, Mich. 
Doughty, Geo. E., Thomaston, Conn. 
Dow, Herbert G., Claremont, N. H. 
Dowllng, Harold L., St. Louis, Mo. 
Downey, James A., Dorchester, Mass. 
Drake, Arden N., Mapleton, Minn. 
Draper, Robert M., Great Falls, Mont. 
Drew, Ernest L., Ashmont, Mass. 
Drouot, Jos., Warsaw, 111. 
Dublnskl, Ben. P., San Antolne, Texas. 
Duff, Sidney, Seattle, Wash. 
Duguld, John, Hazel Hill, N. S. 
Dull, J. Clarence, Hooversvllle, Pa. 
Dunbar, Ernest A., Orange, Mass. 
Duncan, Fields M., Liberty, Mo. 
Duncan, H. H., Waterloo, Iowa. 
Dunham, J. L., Maquon, 111. 
Dunn, J. Howard, Vanderbilt, Pa. 
Dunn, L. F., Durango, Colo. 
Durant, Clark T., Gt. Barrlngton, Mass. 
Dutenhaver, Raphael, Blppus, Ind. 
Each, Henry E., So. Chicago, 111. 
Eames, Henry H., W. Somervllle, Mass. 
Eaton, A. E., PInckneyvllle, 111. 
Eaton, Herbert L., No. Blllerlca, Mass. 
Eaton, Jas., Burlington, Tt. 
Eaton, O. S., Island Pond, Vt. 
Ebert, Ralph, Burlington, Iowa. 
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Bckllff, Glias. C, Detroit, Mich. 
Eddy, James W., Fall River, Mass. 
Eddowes, Ralph K., Rlyerton, N. J. 
Edgar, Louis Clarke, Niles, Ohio. 
Edgecomb, Henry R., Edgewood Pic., Pa. 
Edward, C. Louis, E. Hampton, N. Y. 
Edwards, Frank, Sugar Sta., Utah. 
Edwards, Jas. P., Augusta, Ga. 
Eichberg, John L., Memphis, Tenn. 
Eiler, Walter D., Lebanon, Pa. 
Eiselstein, Geo. L., Allegheny, Pa. 
Elder, Paul M., Coeur D*A]ene, Idaho. 
Eiftman, John D., Waterloo. la. 
Elliott, M. C, Cincinnati. Ohio. 
Ellis, J. R., South Dunedin, N. Z. 
Ellis, Leander S., Andover, Mass. 
Ellison, Alfred, Qulncy, Mass. 
Ellsworth, Chas. T., Forest City, Iowa. 
Elmer, Ralph H., Plttsfleld, Mass. 
Elmquist, Eph., Lindsborg, Kans. 
Emrud, Theodore, Alden, Minn. 
Enright, M. F., Lemuka, N. Z. 
Ermllng, E. H., Delaqua, Colo. 
Ernst, Carl F., San Francisco, Cal. 
Erskine, Harold L., Bristol, Me. . 
Erskine, Harry, Johannesburg, S. Africa. 
Evans, Chas. H., Erie, Pa. 
Evans, L. Howard, Strawberry Pt., la. 
Fabian, Norman J., St. Paul, Minn. 
Faris, Maggie H., Allegheny, Pa. 
Farnham, Elmer B., Sharon, Mass. 
Farnham, H. E., Arlington, Vt. 
Farnham, John A. P., Raleigh, N. C. 
Faust, E. B., Augusta, Ga. 
Fein, Fred W., Newton, Kansas. 
Feldhus, H. G., Jr., Hallam, Neb. 
Fell, W. C, Imperial, Cal. 
Ferguson, Carl L., Parker City, Ind. 
Femstrom, H. O., Chicago, 111. 
Ferries, Newton S., Hamilton, Ont. 
Ferris, Wm. Canby, Memphis, Tenn. 
Ferry, D. S., Marshvlile, W. Va. 
Fessenden, C. R., Hamilton, Ont. 
Field, Frank A., Montreal, Quebec. 
Field, W. A., Anoka, Minn. 
Fink, Herman J., Minneapolis, Minn. 
Finlayson, Peter S., Chatham Islands, 
N. Z. 



Flnnerty, Elizabeth, Huiakama, N. Z. 
Flshbo^igh, H. E., Springfield, Ohio. 
Fisher, J. S., Danbury^ Conn. 
Fitch, John W., Racine, Wis. 
Flttz, F. H., Waltham, Mass. 
Fltzpatrick, John E., Buffalo, N. Y. 
Fleagle, Jas. E., Mayberry, Md. 
Floering, Karl F. H., Ft. Wayne, Ind. 
Fogg, Jos., Housa tonic, Mass. 
Foote, Nelson S., Haverhill, Mass. 
Forbes, Homer C, Colebrook, N. H. 
Ford, Bert, Chatham, N. Y. 
Ford, Thomas C, San Leandro, Cal.. 
Forrest, James M., Arlington, N. J. 
Forrest, L. A., Bakersfleld, Cal. 
Forschner, C. W., Cle^ aland, O. 
Fox, Warren T., Baltimore, Md. 
Foye, Herbert W., Revere, Mass. 
Frane, L. W., Spencer, Wis. 
Frease, George E., Youngstown, O. 
Freeberg, C. P., Chicago, 111. 
Frederickson, Geo. H., Chicago, 111. 
Freer, Edward W., Chisholm, Minn. 
French, C. A., Fall River, Mass. 
French, E. C, Rochester, N. Y. 
Friedman, E. M., Bronson, Mi6h. 
Fritz, Will, Tupperville, Ont. 
From, E. C. C. K., Copenhagen, Den- 
mark. 
Fuchs, Ernesto, Guadalajara, Mez. 
Fuller, Arthur C, New London, Conn. 
Fuller, Frank I., Swampscott, Mass. 
Puller, J. C, Peoria, III. 
Fujier, Raymond C, Qnarryville, N. J. 
Fullmer, Geo. M., Saugerties, N. Y. 
Fulton, Fred, lola, Kansas. 
Fulton, H. H., Jamaica Plain, Mass. 
Gabbert, H. W., Owensboro, Ky. 
Gabel, Emily A., Chicago, 111., 
Gallop, Carl A., E. Liverpool, Ohio. 
Gamble, W. L., Plainfleid N. J. 
Gamenthaler, G. A., Bamesvllle, O. 
Gardiner, H. B., Chicago, 111. 
Gardner, Clyde P., Liverpool, N. S. 
Garfield, Perley E., So. Shaftsbury, Vt. 
Garrison, Joel C, Austin, Texas. 
Gaskill, John T., Frankford, Pa. 
Gates, Walter L., Bellows Falls, Vt. 
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Qauvin, Abbott 3., Morrisville, Vt. 

Gee, W. Howard, Rockport, Mass. 

Gelzer, Louis, Dufferin Mines, N. S. 

George, E. M., Gaffney, S. C. 

Gery, Clifford R., Greenfield, Ind. 

Getchell, Fuller J., Boston, Mass. 

Glbbs, Jno., Lamar, Ck>lo. 

Gibler, Harry, Buford, Colo. 

Gilbert, Fred A., Minneapolis, Minn. 

Gilbert, Moses, Pomona, Mich. 

Gillespie, Guy, Oxford, Ind. 

Gillespie, H. Clay, Russell, Ky. 

Gilmore, Manley M., Chesterland, O. 

Glasberg, Jos. J., Cleveland, Ohio. 

Glidden, Irving H., Brockton, Mass. 

Glosser, John F., Mansfield, Ohio. 

Goessy, A. L., Kansas City, Mo. 

Goforth, James G., Du Quoin, 111. 

Goforth, W. A., Du Quoin, 111. 

Goggans. Daniel F., Plttsfield, Mass. 

Goldner, T. A., Leadville, Colo. 
• Goltra, Edward B., Chicago, 111. 

Gonstead, J. A., Minneapolis, Minn. 

Goodale, Samuel P., Saco, Me. 

Goodmann, Ernest A., Champaign, 111. 

Gore, Chas. W., La Grande, Ore. 

Gould, Clifford, Chicago, IlL 

Gould, Wm. A., Chicago, 111. 

Gowell, Robt. N., Fitchburg, Mass. 

Graham, D. A. J., Brooklyn, N. Y. 

Graham, W. B., Crestline, O. 

Granger, M. B., Brooklyn, N. Y. 

Graves, Klnzie A., Mexico, N. Y. 

Gray, L. A., Burke, Idaho. 

Green, A. M., Jersey City, N. J. 

Green, Jay P., Mound City, Mo. 

Green, R. F., Walkerville, Out. 

Greetham, Francis, Chicago, 111. 

Greunewald, Harry, St. Louis, Mo. 

Griesiher, E. B., King's Mills, Ohio. 

Griflith, William R., Utica, N. Y. 

Grip, Edward, Los Angeles, Cal. 

Grover, Sidney F., Newburyport, Mass« 

Gudgel, C. H., Deputy, Ind. 

Gue, Irvin. Guilford, Mo. 
•Guilford, William M., Portland, Me. 

Guss, W. A., Delphos, Ohio. 
•Deceased. 



Gutgesell, Julius, St Louis, Mo. 
Guthrie, Lawrence R., New Orleans, La. 
Guthrie, Walter B., Bloomfleld, Iowa. 
Haas, Ed., DixcD, 111. 
Haas, Jno. H., Jr., Amana, Iowa. 
Hadley, Ralph, Hagerstown, Ind. 
Haefner, Wm., Elmlra, N. Y. 
Hagemann, L. C, St Louis, Mo. 
Haines, Henry Sherwin, Decoto» GaL 
Hale, Frank J., Scranton, Pa. 
Hale, Geo. W., Chicago, III. 
Hall, George G., Boston, Mass. 
Hall, Jno. L., Downer's Grove, IlL 
Hall, Ward, La Moille, 111. 
Hall, Wilbur P., Llanerch, Pa. 
Hallgren, John, Chester, Pa. 
Hamilton, William F., Joliet, IlL 
Hammond, A. N., Erie, Pa. 
Hammond, Rupert, Chicago, IlL 
Hanan, Ed., Mt Sterling, Iowa. 
Hannan, Thomas F., Schenectady, N. Y. 
Hans, Frederick W., Chicago, IlL 
Hanson, I. M., North Billerica, Mass. 
Harbaugh, Verde L., Southwest Pa. 
Hardy, M. R., Portland, Me. 
Harrington, D. H., Boston, Mass. 
Harris, S. W., Royal Centre, Ind. 
Harrison, C. B., Newport, R. I. 
Harrison, W. B., Chicago, IlL 
Hart wig, William, Jr., West Point, Neb. 
Hatherell, A. N., Appleton, Wis. 
Hatton, Herbert C, N. Stroud, England. 
Hauser, Geo., Milwaukee, Wis. 
Hawk, E. Z., Mongo, Ind. 
Hayes, J. P., Pittsburg, Pa. 
Hayne, Joseph, Andalusia, Ala. 
Hnzlchurst, Robt, Michigan City, Ind. 
Helnrlchsmeyer, M., St Louis, Mo. 
Helgeson, H., Butte, Mont. 
Helmchen, Wm. P., Chicago, IlL 
Henderson, Carl H., Ft. Valley, Ga. 
Henderson, Jas. H., Hyde Park, Mass. 
Henderson, L. A., VIncennes, Ind. 
Hendrlck, F. C, Chicago, 111. 
Hendricks, W. W., Bardolph, IlL 
Henschke, J. C, York, Pa. 
Hepke, Geo., Hamilton, Ohio. 
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Herald, Charles A., Hamilton, Ont. 
Herrlck, H. O., New Haven, Conn. 
Herring, George W., Wolcott, Vt 
Herrling, Otto, Stayton, Ore. 
Herron, Thos. M. R., Ft Banks, Mass. 
Hetzler, G. E., Dayton, O. 
Hewitt, T. H., Poquonoc Bridge, Conn. 
Heyrodt, Herman, Bridgeport, Conn. 
Hiekin, William D., Central Lake, Mich. 
Higbee, O: M., La Crosse, Wis. 
Higglns, A. B., San Diego, Cai. 
Higgins, George B., St. Henry, Quebec. 
Higglns, Wallace B., Chelsea, Mass. 
Hiler, Frank B., Joliet, 111. 
Hill, Arthur S., Norwalk, Ct 
Hill, Eugene H., Milwaukee, Wis. 
Hill, Howard J., Winnebago City, Minn. 
Hill, R. B., Yorkshire, Bngland. 
HUser, Wm., Newark, N. J. 
Hllslnger, Frank A., Orange, N. J. 
Hilton, Frederick, Fall Riyer, Mass. 
Himburg, John A., Troy, Ala. 
Hinkel, Jacob, Reading, Pa. 
Hird, Arthur, Lowell, Mass. 
HJerleld, Carl M., Moorhead, Minn, . 
Hoback, W. R., Sherwood, Tenn. 
Hobart, Louis C, Waterbury, Conn. 
Hobbs, Anson B., Dorchester, Mass. 
Hodgson, E. W., Taranakl, N. Z. 
Hoffelt, Anthony, Cape Colony, S. Africa. 
Hogg, G. A., Wanganui, N. Z. 
Hokanson, Gustav, Three Rivers, Mich. 
Hoke, I. A., Shippensburg, Pa. 
Holbrook, F. W. D., Bremerton, Wash. 
Hollywood, Clifford S., Webb City, Mo. 
Hollywood, Jno., Auckland, N. Z. 
Holmes, Frank, Oil City, Pa. 
Holmes, M. L., Benton Harbor, Mich. 
Holsworth, Frank, New York, N. Y. 
Hooper, Frederic E., N. Andover, Mass. 
Hoover, Thornton, Genoa, III. 
Hopkins, B. F., Chicago, 111. 
Houghton, Stanley W., Springfield, Mass. 
Hoult, James B., Patterson, N. J. 
Hovey, Paul, Schenectady, N. Y. 
Howard, C, Corozal, British Honduras. 
Howard, Nelson L., Lowell, Ind. 
Howell, John F., Emporia, Kansas. 



Howell, W. H., Gaylord, Kansas. 
Howland, Cary B., Bloomingburg, O. 
Hubbard, Frank O., Chicago, 111. 
Hubbard, Harvey H., Iron wood, Mich. 
Huck, John, Independence, La. 
Hudelson, Carl S., Poplar Bluff, Mo. 
Hudson, Ross N., Sanborn, N. Y. 
Hudson, T. P., Houston, Texas. 
Huffman, Oliver L., Linden, Iowa. 
Hughes, B. A., Colorado Springs, Colo. 
Hughes, C. S., Washington, D. C. 
Hughes, David, San Francisco, Cal. 
Hulbert, John W., Jr., Auburn. N. Y. 
Hull, Walter H., Torrlngton, Conn. 
Humble, W. H., Victoria, Australia. 
Humphrey, R. P., Adrian, Mich. 
Hunsicker, Clyde, Blnghamton, Cal. 
Hunt, J. H., N. Tonawanda, N. Y. 
Huse, Ernest L., Beverly, Mass. 
•Hutchinson, Leon A., Mllford, N. H. 
Hutchinson, M. L., Jalapa, Mexico. 
Hnther, William F., Canton, Ohio. 
Hnz, Charles L., Owosso, Mich. 
Hynds, Homer J., Hyndsville, N. Y. 
Imes, Jason, Audubon, la. 
Ingberg, S. ' H., Hendrum, Minn. 
IngUs, Dr. H. McC, Christchurch, N. Z. 
Inman, Fred A., Wallace, Idaho. 
Ishli, F. N., San Francisco, Cal. 
Ives, F. C, Rutland, Vt. 
Jack, J. A., Bleber, Cal. 
Jackson, Claude E., Beresford, S. D. 
Jackson, H. D., Chicago, 111. 
Jackson, H. E., Chicago, 111. 
Jackson, Kurt, Chicago, 111. 
Jackson, W. H., Plttsboro, Ind. 
Jacobson, H. O., Chicago, III. 
Jaeger, Chas. T., Tacoma, Wash. 
Janda, Frank, Chicago, 111. 
Jenkins, W. Harry, Philadelphia, Pa. 
Jennings, Charles, Cambridge, Mass. 
Jenny, Fred, Juda, Wis. 
Jensen, Jas. J., Vallejo, Cal. 
Jensen, Julius, Chicago, 111. 
Jessop, Edward, York, Pa. 
Job, S. J., Newark, Mo. 
Johnson, Bert W., Warren, N. H. 
Johnson, Boyd C, Indiana Harbor, ind. 
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Johnson, Chaa. B., Dorchester, Nebr. 
Johnson, E. L., Warrensburg, O. 
Johnson H. Bert, Richmond, Va. 
Johnson, John L., Boston, Mass. 
Johnson, Sam C, Omaha, Nebr. 
Johnson, Walter, Bark River, Mich. 
Johnston, Louis K., Chicago, III. 
Jones, Claude L., Royse 'City, Texas. 
*Jones, Howard C, Malvern, Pa. 
Jones, J. M., Ferris, Texas. 
Jones, T. J., Keswick, Cal. 
Jongebloed, Marius, St. Louis, Mo. 
Jordan, S. B., Honolulu, Hawaii. 
Jordon, E. B., Nevada, la. 
Joseph, William B., W. Oakland, Cal. 
Joy, R. P., Chapln, III. 
Judd, Frank R., Chicago, 111. 
Julian, Victor H., Rldgefarm, III. 
Jung, Oscar, Milwaukee, Wis. 
Jupenlaz, Aug. G., Fort Ethan Allen, Vt. 
Jurs, Henry C, No. Collins, N. Y. 
Kaiser, Louis, Columbus, Ohio. 
Kammeyer, Harry H., Montford, Mont. 
Kane, John W., Derby, Conn. 
Karlson, John, Orange, Mass. 
Kasley, Wm. G., Wheeling, W. Va. 
Katz, John E., Rldgewood, N. J. 
Kays, Lucian B., Kellam, Pa. 
Kaze, Hugo, Gkilesburg, 111. 
Keane, P. J., Bellows Falls, Vt. 
Kedney, L. S., Vera Cruz, Mexico. 
Kelper, Chas. J., Chicago, 111. 
Keil, O. L., Chicago, 111. 
Keithline, Sam'l P., Wilkes Barre, Pa. 
Kellar, John G., Albany, N. Y. 
Kellersberger, A. C, Cypress Mill, Tex. 
Kellogg, C. M., Holyoke, Mass. 
Kelly, J. W.. Chicago, 111. 
Ken worthy, G. E., Portland, Me. 
Kenyon, J. A., Ironwood, Mich. 
Keppel, Thomas, Zeeland, Mich. 
Kerr, E. B., Laconla, N. H. 
Kerr, Mathew H., Toronto, Ont. 
Kettmann, Harry, Kldd, 111. 
Killam, W. S., Yarmouth, Nova Scotia. 
Kiitz, Clyde E., Chicago, 111. 
Kimball, Ray C, Milbank, S. D. 
•Deceased. 



Kime, Ralph V., Kendall vllle, Ind. 
King, S., Agricultural College, Mich. 
King, W. B., St. Catherines, Ont. 
Kirk, G. E., Milwaukee, Wis. 
Kirk, W. B., W. Peterboro, N. H. 
Kistler, Otto, Royal Centre, Ind. 
Klein, Floyd A., Chicago, 111. 
Klepper, O. R., Chicago, 111. 
Klinger, Jno. S., Fearnot, Pa. 
Klotz, Andrew J., Schenectady, N. Y. 
Kleyensteuber, F. F., Chicago, 111. 
Knapp, Leo. J., Weston, Mich. 
Knopf, Mathias, Paterson, N. J. 
Knopp, E. G., Columbus, Ohio. - 
Knowles, Edwin G., Lowell, Mass. 
Knowles, William H., Hartford, Conn. 
Knowlton, Frank Le Roy, Dover, N. H. 
Knutson, Nels, Waseca, Minn. 
Koellner, Henry, Chicago, 111. 
Kouns, James H., Portland, Oregon. 
Kozlarek, John, Jr., Stissing, N. Y. 
Kraus, Chas. E., Springfield, Ohio. 
Krauss, Alvln A., West Point, Pa. 
Kreusch, Adalf, Tonawanda, N. Y. 
Kreusch, Albert, Tonawanda,' N. Y. 
Krog, Peter, Beandette, Minn. 
Krul, Jacob, W. Everett, Mass. 
Kruse, F. A., Tyler, Minn. 
Kuenhold. Otto J., Cleveland. O. 
Kulk, J., Haarlem, Holland. 
Kunze, Arthur F., Washington, D. C. 
Kvltrud, Gilbert, Minneapolis, Minn. 
Kylberg, Sylvester C, Milburn, N. J. 
Laflcur, Paul, Westmount, Quebec. 
Lagerwall, T., Augusta, Ga. 
Laldley, John W., Mountain Grove, Ont. 
Lamb, N. Edw., Taunton, Mass. 
Lance, A. Ward, Schenectady, N. Y. 
Lane, Harry L., Sliver Lake, Mass. 
Laner, Frank, St. Henry, Quebec. 
Langdon, Gordon, Sablna, Ohio. 
Langsdale, B. W., Kansas City, Mo. 
Langston, J. G., Chicago, 111. 
Langwlck, John, Chicago, 111. 
Larkln, J. E., Aurora, 111. 
de Larrca, G. B. F., Madrid, Spain. 
Larsen, Chris, Tacoma, Wash. 
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Larson, Fred, Chicago, IlL- 
Lawrence, Qeo. C, Stony Greek, Conn. 
Lawrence, S. B., Ridgway, Pa. 
Lee, J. E. S., Thnrber, Texas. 
Lehman, E. T., Cambridge, Mass. 
Lehman, M. A., Prlnerille, Oregon. 
Lehmer, Howard, Shanesyille, O. 
Lebner, Annie, Mnllan, Idaho. 
Leigbty, Ralph, Vermont, 111. 
Lelnenkugel, Henry, Ban Claire, Wis. 
Leite, Lysanlas de Cerquelra, Rio Ja- 
neiro, Brazil. 
Lei tens torfer, H., Chicago, 111. 
Lemm, Chas., Chicago, 111. 
Leonard, M. S., Hyde Park, Mass. 
Leslie, Norman, Philadelphia, Pa. 
Letts, Arthur, Lincoln, Bng. 
Lewis, E. A., Butternut, Mich. 
Lightbody, Frank, Bath, Me. 
LiUie, B. E., Lowell, Mich. 
Lincoln, E. S., Brookline, Mass. 
Lincoln, Frank P., Milton, Mass. 
Llndemann, Max, Trenton, N. J. 
Llndholm, John I., Bridgeport, Conn. 
Lindsay, George, Dunedin, N. Z. 
Lindsay, H. N., San Francisco, Cal. 
Lobban, William, MUton, Mass. 
Lockhart, Geo. S., Peekskill, N. Y. 
Lockney, Ira L., N. Fond du Lac, Wis. 
Lockwood, E. L., Minneapolis, Minn. 
Loden, Henry S., Edge water, Md. 
Lodcr, Morris G., Chicago, 111. 
Loetscher, Charles B., Waupeton, Iowa. 
Logue, J. F., Graysville, Ohio. 
Long, J. I., Acme, Kansas. 
Loomls, A. P., Columbus, Wis. 
Lowry, Walter L., Camden, S. C. 
Loxterman, Harry F., Chicago, III. 
Lna, J. P., N. Tonawanda, N. Y. 
Lundbcrg. Gust Edward, Chicago. 111. 
Lundquist, W. E., New Harbor, Me. 
Lynn, A. Claude, Fairfield, Ohio. 
Lyons, Garth T., Clay Center, Neb. 
Mable, Don C, Chicago, 111. 
Mackay, Chas. W., Brighton, O. 
Macloon, Ernest Henry, Copperfleld, Vt. 
Mac Yean, D. M., San Francisco, Cal. 
Mac Williams, J. Fred, Chicago, 111. 
^Dticeased. 



Magnet, S. S., Lebanon, Ohio. 
Maier, J. W., Sharon, Pa. 
Maitland, Nell, Windsor, Ont. 
Malany, Geo. U., Chester, Pa. 
Manhire, Wm., Russell Gulch, Colo. 
Manning, C. F., No. Billerica, Mass. 
Marchand, Charles H., Drytown, CaU 
Marcus, Max, Chicago, 111. 
Marshall, H. H., Queensland, N. Z. 
Martens, Chas., Chicago, 111. 
Martens, H. C, Chicago, 111. 
Mortin, Harry, Mllford, Utah. 
Martin, Herbert, Soamlco, Wis. 
Martin, James F., Danbury, N. C 
Martin, M., Elkton, Ohio. 
Marx, Gustave C, Elizabeth, N. J. 
Mason, Lena Belle, E. Bloomfleld, N. 1^. 
Mathews, T. B., Labasa, FIJI Islands. 
Maughmer, John W., Newport, Ind. 
Maxwell, John W., Jackson, Miss. 
Maynard, M. E., Waukesha, Wis. 
McAdams, J. J., Caldwell, Ohio. 
McBrlde, Joseph, Chicago, 111. 
McCarrel, William, Charleston, S. C. 
McCause, Fenelon T., Kinsley, Kansas. 
McClean, C. Ronald, Brooklyn, N. Y. 
McClean, F. W., St. Catharlnes,Ont.Can. 
McCrary, Harry R., Concordia, Kansas. 
McCrea, Hiram, New Richmond, Ind. 
McDlarmid, L. A., Albion, Mich. 
McDonald, Donald, Chicago, 111. 
McDonald, Elmer, Milwaukee, Wis. 
McDowell, Thomas D., Pocatello, Idaho. 
McEwen, S. H., Chicago, 111. 
McGill, A. L., Bullion, Pa. 
McGlll, Thos., Sydenham, London, S. 

Eng. 
McGlothlln, W. H., Portland, Tenn. 
Mclnnes, Angus C, Port Chalmer, N. Z. 
Mcintosh, Lewis W., Poughkcepsle, 

N. Y. 
McKee, John S., Pittsburg, Pa. 
McKenzle, Norman, Bourbon, Ind. 
McKinley, Howard, Camden, N. J. 
McLaln, Wm. W., HuntSYlIle, Ala. 
McLaughlin, D. F., Campo, Cal. 
McLean, Charles, Dunning, 111. 
*McLean, Elmer L., Mollne, IlL 
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McLeod, John D., BiUerica Center, Mass. 
McLoud, L. B., Port Byron, N. Y. 
McMaster, Harry W., Mlddleport, Ohio. 
McMillan, J. H., Brantford, Ont. 
McNab, J. v., Ayr. Ont. 
McNidder, T., Shanghai, China. 
McQueen, Fred E., Johnstown, Pa. 
McQuigg, C. Ellison, Ironton, Ohio. 
McQuown, W. B., Toledo, Ohio. 
MelTln, Thos., Bowling Green, Mo. 
Menocal, A. J., Washington, D. C. 
Menut, James Gardner, Lydonyille, Vt. 
Men, Robert E., Carlinvllle, 111. 
Miller, B. Frank, Chicago, 111. 
Miller. George, Berlin, Ont. 
Miller, Perry F., Chicago, 111. . 
Miller, Sophia, ScottsTille, N. Y. 
Miller, W., Detroit, Mich. 
Miller, W. J., W. Bay City, Mich. 
Milne, John, Baltimore, Md. 
Mitcham, Robert W., Camden, S. 0. 
Mitchell, Albon H., Chateaugay, N. Y. 
Mitchell. B. M., N. East, Pa. 
Mitchell, Floyd K., Inman, Tenn. 
Mitchell, Jno. L., Kane, Pa. 
Molloy, Charles P., Hubli, India. 
Monson, Charles H., Otago, N. Z. 
Montgomery, E. G., Topeka, Kansas. 
Montgomery, W. C, Alexandria, Ind. 
Moore, Albert, Green River, N. Y. 
Moore, A. A., Cambridge, Ohio. 
Moore, D. Edwin, Chicago, 111. 
Moore. Robert N., Ironton, Ohio. 
Morford, A. W., New Monmouth, N. J. 
Morgan, James P., Philadelphia, Pa. 
Morgan, Martin, Indianapolis, Ind. 
Morton, David A., Chicago, 111. 
Moss, Arthur E., Port Chalmers, N. Z. 
Moulton, E. C, Portsmouth, Va. 
Moyse. Vittorlo, Milan, Italy. 
Mulock, Wilson M., Surf side, Mass. 
Mundorf, A. R., Hanover, Pa. 
Murphy, B. B., Joiiet, 111. 
Murray, Harold, Forest, Cal. 
Musser, M. T., New Carlisle, Ohio. 
Muth, Arnold, Holdrege, Neb. 
Nay lor, George M., Melrose Highlands, 
Mass. 



Neafle, W. Arthur, Elmlra, N. Y. 
NefT, John A., Butler, Ohio. 
Nekervis, James, Calumet, Mich. 
Nelson, Chas. E., Chicago, IlL 
Nelson, John, Manistee, Mich. 
Nelson, Maxamillan, Pomeroy, Iowa. 
Nelson, N. Emil, Traverse City, Mich. 
Nelson, Olof A., Logan, Utah. 
Nemitz, Fred, Chicago, 111. 
Nequette, Louis, Two Rivers, Wis. 
Nessler, Relnhart, E. Cambridge, Masg. 
Neubauer, Fred, Lacey, Wash. 
New, Matthew, Chicago, 111. 
Nlckerson, David M., Rochester, N. Y. 
Niles, Wm. A., .New Haven, Conn. 
Nims, L. W., Sandy, Utah. 
Nisley, Ralph, Selden, Ohio. 
Niven, Duncan G., Gisbome, N. Z. 
Noble, Frank W., Pittsfleld, Mass. 
Nordeen, H. G., Seattle Wash. 
Norton, Floyd, Charlevoix, Mich. 
Oberg, G. H., Upland, Sweden. 
O'Brien, E. W., Jr., Providence, R. I. 
O'Connell, James, Wllkinsburg, Pa. 
O'Connor, Walter E., Chicago, 111. 
Ogden, C. H., Elnora, N. Y. 
Ogilvie, A. L., San Francisco, Cal. 
O'Hagan, Henry P., Aurora, 111. 
O'Harrow, John, Jr., Hudson, Mich. 
O'Neal, Bruest B., Albany, Mo. 
O'Neil, John, New Orleans, La. 
O'Neill, Harry B., Westmount, Quebec. 
O'Neill, Wm., Baltimore, Md. 
Ormerd, Oscar, San Diego, Cal. 
Osborn, Rex Elmer. Toledo, Ohio. 
Osborne, Matthew, Wellington, N. Z. 
Palmer, Geo. E.. Laurel Lake, Pa. 
Palmer, Ray A., New Bern, N. C. 
Palmerton. M., Sioux City, la. 
Palmquist, A. F., Knapp, Minn. 
Parker, Chauncey, Chicago, 111. 
Parker, Edw. F., Fairfield, Me. 
Parker, Geo. H., ProctorsviUe, Vt. 
Parker, Walter G., Auburn, Me. 
Parker, Willard A., Boston, Mass. 
Paflin, F. A., So. Paris, Me. 
Parrott, Louis N., Lebanon, IlL 
Patch, H. M. Stevens Point, Wis. 
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Patch, Tho8. G. A., Joliet, 111. 
Pattemore, A. T., Sacramento, Cat 
Patterson, Everett, Ardena, N. J. 
Patterson, L. A., Rockland, Me. 
Pattingin, Ira, St. Louis, Mo. 
Patton, C. D., Indianapolis, Ind. 
Payne, Edwin, Taranaki, New Zealand. 
Payne, J. O., Washington, D. C. 
Pasandak, Ferd. A., Fullerton, N. D. 
Peacock, Jas. M., Stella, Mo. 
Pearcey, J. W., Mazomanle, Wis. 
Peberdy, Warner, Rugby, England. 
Pedersen, . Adolph, Cleveland, Ohio. 
Pember, Val. M., Emporia, Kansas. 
Pence, Henry, Jr., Eaton, Ohio. 
Penny, Rodney C, Bangor, Me. 
Perlman, Israel, Chicago, 111. 
Perkins, Chas. F., Wilmington, Del. 
Perrin, P. D., Ypslianti, Mich. 
Perry, Chas. H., Gardner, Mass. 
Peterman, Lewis S., W. Chester, Pa. 
Peters, B. A., Melrose Park, 111. 
Peters, Fred, Liberty, Mo. 
Peters, F., Jr., Appleton, Minn. 
Peters, John M., Philadelphia, Pa. 
Peterson, P. M., Edina, Mo. 
Petritsch, Jos., Chicago, 111. 
Petterson, Olof G., Worcester, Mass. 
Pierce, Asa F., Wlllet's Pt., N. Y. 
Pierce, A. L., Walllngford, Conn. 
Pierce, Chas. W., Tuskegee, Ala. 
Pierce, Eugene, Ilion, N. Y. 
Pierce, E. B., Alameda, Cal. 
Pierce, Glen, Lawler, la. 
Pitt man, R. A., Cuero, Texas. 
Plumb, W. C, Parkersburg, W. Va. 
Polhemus, P. B., E. Roselle Pk., N. J. 
Pollard, Alfred, Bear Lake, Mich. 
Pollard, R. M., Denver, Colo. 
Pond, Geo. A., Manchester, N. H. 
Pontius, J. H., Parsons, W. Va. 
Porter, H. D., Clinton, Ont., Can. 
Porter, Jno. J., Buena Vista, Va. 
Potter, H. H., Madison, Ind. 
Potter, W. W. Wabash, Ind. 
Pontier, Stephen, Buffalo, N. Y. 
Powell, F. W., Amherst, Mass. 
Powell, V. Ross, Dayton, Ohio. 
•Deceased. 



Powers, Wm., Montreal, P. Q. 
Pratt, E. J., Webb City, Mo. 
Pray, Henry, Traverse City, lilich. 
Preston, Frank J., Hartford, Conn. 
Protzeller, J. E., Ft. Wayne, Ind. 
Pugh, John H., Danville, 111. 
Pullen, Myrick W., Onawa, Iowa. 
Putnam, Howard J., Eldora, Iowa. 
Putnam, W. G., Chicago, 111. 
Putney, A. L., Winnebago City, Minn. 
Quien, Percy M., Glen Ellen, Cal. 
Quinn, Chas. F., Cavendish, Vt 
Qulst, Irving E., Lake Elisabeth, Minn. 
Ramos, Ricardo, Peru, S. A. 
Ramsey, Russell H., Germantown, Pa. 
Rand, T. P., Woods worth. La. 
Rattray, Chas. H., Milo, Me. 
Ran, Irving T., Prairie du Chien, Wis. 
Rawson, Harold, Taranaki, N. Z. 
Ream, Frank Jos., Chicago, 111. 
Reaume, Harvey, Trenton, Mich. 
Redman, A. E., Huntington, Ind. 
Rees, J. Tbos., Hokendauqua, Pa. 
Reeves, E. C, Chicago, 111. 
Reld, Walter M., Brookville, Pa. 
Relph, Bertram, Buffalo, N. Y. 
Renter, Geo. V., Pomeroy, Ohio. 
Reynolds, C. E., Janesville, Wis. 
Reynolds, Harry, Antigo, Wis. 
Reynolds, H. V.. Eaton Rapids, Mich. 
Reynolds, J. R., Marshall, Texas. 
Reynolds, Willis L., Milton Mills, N. H. 
Rice. Jacob J., Kingston, N. Y. 
Rice, M. H., Stan wood, la. • 
Richards, W. B., Altoona, Pa. 
Richardson, F. M. M., Nashville, Tenn. 
Richmond, Oscar, Stroudsburg, Pa. 
Richmond, W. E., No. Adams, Mass. 
•Rideout, Geo. L., Bangor, Me. 
Riesebeck, Ernest, Petoskey, Mich. 
Riess, Wm. H., Elkhart Lake, Wis. 
Riordan, John M., Aliston, Mass. 
Risch, J.'z.. Delft, Holland. 
Riter, N. J., I ronton, Ohio. 
Robb, Thomas, Brooklyn, N. Y. 
ftobblns, Lincoln D., Norwood, Mass. 
Roberts, Edw. Clayton, Passaic, N. J. 
Roberts, B. F., Dunedin, New Zealand. 
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Roberts, J. 6., Conneaut, Ohio. 
Bobeson, James P., Riverside, Cal. 
Robinson, Ira W., Bath, Me. 
Bockboirg, Panl, Wells, Mich. 
Rogers, Harry C, Manchester, N. H. 
Rogers, Thos. V., Muscoda, Wis. 
Rogers. Wm. A., Petersburg, Va. 
Roland, Chas., Otago, N. Z. 
Rolston, Herbert, Montreal, Que., Can. 
Romanelll, Bmilius, Philadelphia, Pa. 
Roney, A. V., Middletown, Ohio. 
Rood, Wm. G., Bristol, Conn. 
Root, J. Sherman, Chicago, 111. 
Rose, Cassius C, Padncah, Ky. 
Rosene, L. H., Chicago, 111. 
Ross, H., New Yorlc, N. Y. 
Roth, Edward N., Chicago, 111. 
Roush, Leroy C, Chicago, III. 
Rowan, Arthur, Detroit, Mich. 
Rowan, James J., Chicago, 111. * 
Ruck, Eugene W., Tampico, IlL 
Ruff, A. C^ Ohio, 111. 
Rugan, H. P., New Orleans, La. 
Rupel, Albert, Wall, Ind. 
Rusk, Thomas, Everett, Ont. 
Russell, C. W., Thompson*8 Island, Mass. 
St. John, Manly C, Rayne, La. 
Sampson, H. J., Auckland, New Zealand. 
Sanderson, A. C, Franklin Falls, N. H. 
Sargent, James, New Market, N. H. 
Sawyers, Alex. G., Westerly, R. I. 
Schabinger, Chas. H., Marshall, Mich. 
Scheufler, Chas. W., Upper Sandusky, O. 
Schlmpff,' Emll, Peoria, 111. 
Schlaegel, F. B., Chicago, III. 
Schley. Frank H., Council Bluffs, Iowa. 
Schmidt, F. B., Mt. Vernon, N. Y. 
Schneck, Otto V., Huntingburg, Ind. 
Schneeberger, B., Gallon, O. 
Schneller. Heinrich, Brooklyn, N. Y. 
Schulz, Theo., Somerville, Mass. 
Schwarz, Paul, Bloomington, 111. 
Scidmore, Grover B., Hemlock, N. Y. 
Scoates, Daniel, So. Milwauke, Wis. 
Scott, Geo. P., Schnectady, N. Y. 
Scott, John Oliver, Brooklyn, Iowa. 
Scott. O. W., Chicago. 111. 
Seavey, Leverett S., Custer, Mich. 

*DMeMed. 



Sedgley, Guy, Stratton, Me. 
Seeger, Alfred, ^Brooklyn, N. Y. 
^Seeton, Frank O., Qoffstown, N. H. 
Self ridge. Dean W., Butte, Mont 
Setter, A. G., Collins Centre, N. Y. 
Seybold, Chancy, Chicago, 111. 
Shannon, Irvine, Hoboken, N. J. 
Sharp, Reuben W., Lorain, Ohio. 
Shaw, Jas. Herbert, Newport, R. I. 
Sheadel, James B., Churubnaco, Ind. 
Shearer, H. M., Chapeile, S. D. 
Shedd, Milton C, El Paso, Texas. 
Sheets, Wm. M., Lowell, Ind. 
Sheldon, Frank C, N. Jackson, Pa. 
Sheldon, Wilber E., RoUa, Mo. 
Sherwood, Llewellyn L., Leipsic, Del. 
Sherwood, W. W., Green Springs, Va. 
Shlpton, James, Vancouver, B. C, Can. 
Shirley, E. N., Walnut Hills, Ohio. 
Shirras, A. L., Aberdeenshire, Scotland. 
Shordon, N. C, Brilliant, Ohio. 
Short, Frank James, Aspinwali, Pa. 
Shrader, John, Iowa City, Iowa. 
Shape, Emmet C, Kingston, Ohio. 
Siebler, Matthew, Dayton, O. 
Siegmund, Louis K., Turner, Ore. • 
Sllverthorne, H. B., Brooklyn, N. Y. 
Slncerbox, Jno. H., Jr., Wasaic, N. Y. 
Sinclair, F. L., Haverhill, Mass. 
Sinnott, Edward, Boston, Mass. 
Skeels, W. M., Palmyra, N. Y. 
Skirrow, Benjamin R., Hartford, Conn. 
Slaughter, Benj. F., Logan, 111. 
Slutz, Chas. S., Los Angeles, Cal. 
Smith, Chandler H., Madison, Fla. 
Smith, David, Taranakl, New Zealand. 
Smith, David A., North Adams, Mass. 
Smith, Fred R., Acton, Ont. 
Smith, George, Jr., Somervllle, Mass. 
Smith, George C, Lowell, Mass. 
Smith. Harry B., Claremont, N. H. 
Smith, Herbert, Auckland, N. Z. 
Smith, J. N., Harrisburg, Pa. 
Smith, L. I., Buckmanville, Pa. 
Smith, P. O., Cantril, Iowa. 
Smith, Ralph, Warrcnsburg, N. Y. 
Smith, R. L., Lewisvllle, Ore. 
Smith, W. R., Albany, 111. 
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Smyser, Thos. L.» York, Pa. 
Snider, Q. H., Lebanon, Pa. 
Sollday, Qulmby D., Elkhart, Ind. 
Sorg, Edw., Detroit, Mich. 
Souter, Alwin F., Providence, R. I. 
Spalding, L. R., Rockford, IlL 
Spallhols, Henry A., Salem, K. Y. 
Sparo, Willis M., Washington, D. 0. 
Spears, E. A., Crowley, La. 
Speedy, J. H., Auckland, N. Z. 
Spencer, F. B., Whitinsville, Mass. 
Spencer, Welden S., Washington, D. C. 
Standley, Fred A., Lynn, Mass. 
Starkweather, Wm., Brooklyn, N. Y. 
Starr, C. L., Senecavllle, Ohio. 
Statz, Henry Martin, Washington, D. G. 
Stearns, Ralph W., Schnectady, N. Y. 
Stelnweg, Fred, Chicago, 111. 
Stellhorn, Lawrence. Montlcello, Ind. 
Stenbol, Carl, Sydney, Cape Breton, Can. 
Stevens, Elbert A., Wilson, N. Y. 
Stevenson, G. W., Frlendswood, Texas. 
Stevenson, James; North Billerica, Mass. 
Stewart, R. G., Memphis, Tenn. 
Stewart, Ralph O., Clairton, Pa. 
Stickler, James, Cleveland, O. 
Stirling, Andrew R., Montreal, Quebec. 
Stone, Geo. W., Lewlston, Me. 
Stone, Jas. R., Woodmere, Mich. 
Stott, Joseph H., San Francisco, Cat 
Stouffer, C. S., Sharpsburg, Md. 
Strom, G., Titusvllle, Pa. 
Strom, Martin E., Minneapolis, Minn. 
Strong, Harry L., So. Portland, Me. 
Strother, J. E., Ottumwa, Iowa. 
Sturglll, Perry, Glen Roy, O. 
Sturm, Geo. J., Flora, III. 
Sullivan, Wm., F., Mesa, Arizona. 
Sutton, Leon, Oklahoma City, Okla. 
Swanson, August, Vasa, Minn. 
Swanson, Ed., Fresno, Cal. 
Swartwood, C. I., Kearney, Neb. 
Sweatt, J. O., Sault Ste. Marie. Mich. 
Swenson, Axel E., Shafer, Minn. 
Swift, Harry B., No. Amherst, Mass. 
Swink, D. M., Newark, N. J. 
Switzer, Geo., Watertown, N. Y. 
Sylvander, Joseph, Paterson, N. J. 



Symoilds, Harry B., Edmunds, Eng. 
Tabor, ^ Lee C, Chicago, 111. 
Tandy, F. H., Springfield, Vt. 
Tamoski, Edward, Chicago, 111. 
Taylor, J. W., Agricultural College, Mich. 
Teesdale, J. B., Chicago, 111. 
Tefft, Harry A., Clymer, N. Y. 
Temple, A. P., Lindale, O. 
Tenney, Frank W., Redlands, Cal. 
. Terbush, Louis, Schenectady, N. Y. 
Thinemnn, Ed., Wanatah, Ind. 
Thomas, Alfred S., Dunedin, N. Z. 
Thomas, Roy N., Skanea teles, N. Y. 
Thompson, L. M., Holland, Mich. 
Thompson, Uriah M., Santa Cruz., Cal. 
Thomson, Thomas, Auckland, N. Z. 
Thurber, Wm. L., Roxbury, Mass. 
Tlcknor, Roy W., Cleveland, Ohio. 
Tlnkham, G. F., Cleveland, Ohio. 
Tirmenstein, Otto F., St. Louis, Mo. 
Tohtz, Heimuth Wilhelm. St. Louis, Mo. 
Tombaugh, Muron D., Los Angeles, Cal. 
Tompkins, B. W., New York, N. Y. 
Tonkin, John C, Lin wood. Pa. 
Topping, George, Milwaukee, Wis. 
Torrey, C. E., Sault Ste. Marie, Ont. 
Torrey, E. J., Winchester, Mass. 
Torrey, Leon E., Los Angeles, Cal. 
Travis, Geo., Battle Creek, Mich. 
Treloar, Wm., Negaunee, Mich. 
Tricot, Chas., Leominster, Mass. 
Tripp, F. A., Merrick, Mass. 
Troeller, C. F., Larrabee, Iowa. 
Tufts, John L., Hudson Heights, N. J. 
Tullett, Thomas, Golden, Colo. 
Turk, Howard F., Bunker Hill, 111. 
Tnrnbull, Gustave, Jalapa, Mex. 
Turner, Amos, So. Lake Linden, Mich. 
Turner, Herbert M., Quincy, 111. 
Turner, Marshall, Wyandotte, Mich. 
Tyler, H. Upton, Berkeley, Cal. 
Ulrey, Geo. A., So. Whitley, Ind. 
Underwood, Gilbert, Fleming, Pa. 
Updegraff, Wm. B., Cambridge, Mass. 
Van Aken, Geo. D., Brooklyn, N. Y. 
Van Auken, Saunders, Pittsburg, Pa. 
Vancleave, C. M., WestervlUe, O. 
Vandegrift, W. S., Philadelphia, Pa. 
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Vandergrlft, Harrey, Showell, Md. 
Vandergrlft, Jas., Jr., Showell, Md. 
Vandenplas, Victor, Chicago, 111. 
Van Bman, Almira E., Toledo, Iowa. 
Vannerburg, C. A., PerkinBville, N. Y. 
Van Nort, James L., Bellevlew, Mo. 
Varcoe, Thomas, Burson, Cal. 
Van't Hoff, Jan., Leiden, Holland. 
Vick, Chas. J., Ragby, England. 
Virgo, Jas. E., Alliance, Ohio. 
Volts, Geo., Chicago, 111. 
Waddell, Geo. A., Baltimore, Md. 
Wade, Archie, Amherst, Ohio. 
Wade, Jesse Harris, Ipswich, Mass. 
Waggoner, A. W., Deer Lodge, Mont. 
Wagner, Wm. B., ForestvlUe, Mich. 
Wakefield, Vernon L., Milan, O. 
Waldo, Alexis F., WhitinsYille, Mass. 
Walker, A. S., New York, N. Y. 
Walker, Fred, Neola, In. 
Wallace, Geo. G., Columbus, Ga. 
Wallace, Geo. H., Moorhead, Minn. 
Wallace, John D., Chicago, IlL 
Wallace, W. A., Arispe, Iowa. 
Wallgren, Peter L., Passaic, N. J. 
Walsh, Jas., New York, N. Y. 
Walther, Victor S., Saginaw, Mich. ' 
Waltz, Elmer W., Scranton, Pa. 
Wanamaker, A. H., Lancaster, N. Y. 
Wanless, Robert A., Windsor, Ont 
Ward, C. Richard, So. Thomaston, Me. 
Ward, P. L., Monmouth, Ore. 
Ware, Rol>ert, Melrose, Mass. 
Waream, Chas. B., Philadelphia, Pa. 
Warn ken, August J. L., Bucklin, Kan. 
Washburn, H. W*, New London, Conn. 
Watts, John C, Middle town. Conn. 
Wauchope, J. M., Wlnterset, Iowa. 
Weatherhead, O. L., Goshen, Ind. 
Webb, Albert, Bainbridge, N. Y. 
Webb, Frank R., San Francisco, Cal. 
Webb, Richard L.. St. Louis. Mo. 
Weber, Erwin G., Menominee, Mich. 
Webster, Joel F., Canton, Ohio. 
Wellman, J. J., Quincy, 111. 
Wells, Philip. Minneapolis, Minn: 
Welrlch, Harry C, Washington, D, O. 
Welton, H. W., Lakeport, N. H. 
Wesle. Joseph, Camden, N. J. 
West, Frank, Morrison, 111. 
Westgate, Chas. R., Rlcevllle, Pa. 
Whaley, G. A., Webb City, Mo. 
Wheeler, Maurice M., New York, N. Y. 
Whltcomb, Orlow L., Pueblo, Colo. 
White, A. F., London N., England. 
White, Dennis P., Newark, O. 
White, E. L., Edon, Ohio. 



White, Geo. R., Danbnry, Conn. 
White, Lewis J., Peabody, Kans. 
Whiteman, Jas. 'T., Park House, Bowl- 
ing, Scotland. 
Whiting, Louis D., Mllldale, Conn. 
Whitney, A. F., Oneonta. N. Y. 
Whitney, Roy C, Kansas City, Mo. 
• Whittemore, Jas. H., Cambridge, Man. 
Wicks, E. E., Marcellus, N. Y. 
Wieand. Clemence J., Cementon, Pa. 
Wleand, Chas. W., Guth's Station, Pa. 
Wilcox, J. Eugene, Mystic, Conn. 
Wilkins, M. D., Union City, Pa. 
Wilkinson, Thos. J., Montreal Can. 
Williams. BenJ. P., ConneUsville, Pift. 
Williams, George T., Glendale, Minn. 
Williams, Richard P.. Chicago, 111. 
Williams, Robt. B., Enosburg, Vt. 
Williamson, Jesse B., Warren, Ind. 
Wilson, Andrew John, Torrington, Conn. 
Wilson, Barle F., Ban Claire, Wis. 
Wilson, Geo. W;, Paradise, N. S. 
Wilson, Howard G., Chicago, IlL 
Wilson, J. F., Jetmore, Kansas. 
Wilson, Richard S., Portsmouth, Va* 
Wilson, Smith, GrayviUe, 111. 
Winehold, Wm., Wadena, Ind. 
Wires, Pearl J., Byesvllle, Ohio. 
Wirth, Clarence B., Teaticket, Mass. 
Wolcott, Oliver E., Amherst, Mass. 
Wolf, Joseph F., Philadelphia, Pa. 
Wood, J. W., Jackson, Mo. 
Wood, Lester J.. LaFarge, Wis. 
Wood, Robert M., Winooski, Vt. 
Woolcock, Chas., E. Peoria, 111. 
Worden, L. E., Roslindale, Mass. 
Workman, Henry M., Wheeling, W. Va. 
Worley, H., Gretna, La. 
Wortman, Carl, Hamden Junction, Ohlou 
Wright, A. F., E. Bridgewater, Mass. 
Wright, Walter B., Chicago, 111. 
Wyman, Geo. M., Millvllle, N. Y. 
Yauger. Harry H., Vernon, N. Y. 
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